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This Data Package contains the results obtained by the Pacific Northwest

Laboratory (PNL), 325 Analytical Chemistry Laboratory (ACL) and the Chemical

Processes Systems Section Staff for the characterization and analyses of Core 55

and the extrusion of Core 56 from Single-Shell Tank (SST) 241-T-102. The

characterization and analysis requirements for Tank T-102 are outlined in the

Tank Waste Remediation System-Tank Waste Characterization Plan (TWRS-TWCP,

WHC-WM-SO-047 Rev. 1). Specific characterization activities are detailed in the

Hanford Analytical Services Management (HASM) Statement of Work (WHC-SOW-93-0002

Rev. 0), the PNL Technical Project Plan (TPP, dated June 30, 1993), and the PNL,

Quality Assurance Project Plan (QAPjP, ALO-003 Rev. 1). Due to the low sample

recovery from Cores 55 and 56 a Letter of Instruction (LOI) (9355091, dated July

8, 1993) was issued by HASM and Westinghouse Hanford Company (WHC), Analytical

Evaluation and Reporting (AE&R) to specifically define the characterization

requirements for the recovered material. Test Instructions prepared by the PNL

Project Manager, define the specific preparation and analyses.

Three casks were shipped from WHC Tank Farms Operations to the PNL

High-Level Radiation Facility (HLRF) on April 1, 1993. The cask seals were

intact and the information on the seals matched the chains-of-custody. The cask

(C1033) containing the Field Blank was opened on April 16, 1993. The liner and

liner plug were contaminated with beta-gamma activity, which was unexpected since

the cask contained a water Field Blank. The liner was decontaminated and the

Field Blank sample was drained from the sampler. No contamination was detected

on the sampler.
.i

The second cask (1001C) was opened on April 20, 1993 and found to be empty.

The chain-of-custody showed that a sampler containing Core 55 should have been

in this cask. WHC was notified and a PNL Nonconformance Report (NCR No. 93-022)

was issued based on non-receipt of the sample. A second shipment (cask number

1004C) containing Core 55 was received on May 4 and extruded on May 14, 1993.

Approximately five inches of solid material, 80.59 grams, and less than 10 ml of

liquid were obtained from this sampler. The recovery for Core 55 was 65% of the

expected volume.
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^ The cask (C1032) containing Core 56 was turned into a horizontal position

and seated against the door of the hot cell. Contaminated water from the cask

leaked into the hot-cell, the hot-cell scoop, and down the cell face. The amount

of water that leaked from the cask could not be accurately determined, but was

estimated to be over one liter. Core 56 was extruded from the sampler on April

21, 1993. Core 56 contained 8.4 grams of solid material; the recovery for Core

56 was less than 10% of the expected volume.

Photographs of the extruded material can be found in Figures 1-1 through

1-3. After extrusion, the Core 55 and 56 material was placed in glass jars,

sealed and stored in the HLRF. Characterization activities on the T-102 samples

were delayed until the PNL TPP and QAPjP were completed, and the LOI was issued

by HASM and WHC AE&R. Core 55 was sub-sampled for rheologic analysis. The

remainder of the Core 55 material was homogenized by hand and treated as a single

core composite sample. The ICP data obtained from the Core 55 homogenization

test samples indicated that additional homogenization was necessary. The sample

^ was transferred to the Shielded Analytical Laboratory (SAL) for the additional

homogenization. Fine dark particles were observed in the sample during the

homogenization in the SAL. A mortar and pestle was used to grind the Care 55

material and produce a more homogeneous sample. The core composite was not

re-sampled for homogenization test analyses due to the limited amount of sample

available. The core composite was sub-sampled and aliquots analyzed for the core

composite suite of analyses, in the order of priority listed in the L01. All of

the material from Core 56 was transferred to the SAL for archive; no analyses

were performed on this core.

A Hot Cell Blank was generated before extrusion of Core 55. This sample

and the T-102 Field Blank were analyzed for the suite of analyses required by the

TWRS-TWCP.

The ACL sample numbers assigned to the samples and sub-samples are listed

in Table I-1. This table shows the ACL sample numbers and analyte by sample

preparation method.

/
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^ The data within this package are divided into three groups: Physical

Testing, Inorganic Analysis, and Radiochemical Analysis. All chemical analysis

data are reported on a wet-weight basis. That is, no corrections have been made

for the water content in the sample. Sample preparations were performed in

duplicate. The quality control (QC) requirements for each sample are defined in

the Test Instructions. Samples were prepared and analyzed as a batch where

feasible. A minimum number of QC samples were analyzed in each batch and all QC

data are included in this data package. It should be noted that all of the QC

requirements in the QAPjP could not be met for the inorganic preparation and

analyses. A PNL Deficiency Report (DR-93-033) was issued and is included in

Appendix A2 of the data package.

^
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Table I-i : T-102 Core 55, PNL-ACL Sample Numbers

CORESSCOMPOSRE

RHEOIAGY 93-08755 Rheob Sam ple

ACID 93-08755-A I ACd Digest. Sample (ICP)

DIGESTION ' Acid Digest. Duplicale

93-08755-A3 Melhoda Blank (minimum t per batch)

93-08755-A4 Maulx Spike (ICP)

93-08755-AS Splke Control (ICP)

WATER 93-08755-C1 Waler Leach Sample

LEACH 93-08755-C2 Water Leach Duplicate

93-08755-C3 Methods Blank (minimum I per batch)

93-08755-C4 Matrix Spike (ICP and IC)

93-08755-CS SpikeConlrol

93-08755-C8 Post DI estlon S ike (Radlonuclldea

kHiLl.iY 93-08755-01 Mercury Sample

93-08755-02 Mercury Duplicate

93-08755-03 Methoda Btank (minimum I per batch)

93-08755-04 MaUix Spike

93-08755-05 Scike Ccntrol

TOTAL 93-08755-Gt Total CN Sample

CYANIDE 93-08755-G2 Total CN Duplicate

93-08755-G3 Melhpds Blank (minimum I per batch)

93-08755-G4 Matdx Spike

93-08755-G5 Splke Control '

HOMOGENZITON 93-08755-H IT Homogenization Test Fusion Sampl® - Top

TEST 93-08755-H2T Homogenizallon Teat Fusion Ouplicate - Tcp

FUSION 93-08755-H3T Homogenizatlon Teat Fusion Blank

OISSOLUDON 93-08755-HI B Homogenization Test Fusion Sample - Bottom

93-08755-H29 Homp enixatlan Teat Fusion 0uolic3te - 8oaam

FUSION 93-08755-H 7 Fusion Sample ( ICP & Radchem •')

DISSOLUTION 93-08755-H2 Fusion Duplicate

93-08755-H3 Methods Blank (minimum I per batch)

93-08755-H6 Post O7 esecn Spike ICP and Radchem

CARBON 93-08755-J I Carbon Analysia Sample (TCRIClfOC).

93-08755-J2 Carbon Analysh Duplicate

93-08755-J4 Malrix Spike

WT% 93-08755-K1 WI. Y. SoBds Sample

SOLJDS 93-08755-K2 WL % Sonda Duollcale

DY7ECT 93-08755-M1 Wt. :Oxides, Oenvty, pH, CH- and OSC/TGA Sample

93-08755-M2 WL Y. Oxides, Oensily, pH, OH- and DSCRGA DupBcate

93-08755-M3 Melhods Blank

RCLE 93-10374-M I Particle Size Sample

^ 93-10374-M2 Particle Size Duolicate

N OF 93-08755-CH-1 Caustlc Fusicn of Water Leach Residual Solids Sample (GEA)

LEACHtWAT^ER 93-08755-CH-2 Caustic Fusion ol Water Leach Residual Solids Cuplirate (GEA)

LSOIJOS 93-08755-CH-3 Melhooa Blank (minimum I per batch)

93-08755-CH-8 Post Digestion Spike (GEA)

• Wate r Leach: IC. ICP, NH3, TOC?IC?C, GEA, Total Alpha, Total Beta. C-14, H3, Cr(Vp, TOS.

•• Fusion Radahem: Total Aloha. Total Data. GEA. U. To, Sr/Y, Aloha Pu. No. AMCm. U Isotcoics.
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Table 1-1 : T-102 Core 55, PNL-ACL Sample Numbers Cont'd

T-102 Field HLRF Hot-Cell HIAP

Blank Blank 01W

Direct 93-05874-P4 93-09774-P-1 93-09804-P4 SamplelorTOC.CN-,pH,OH-,OSCrtGA

93-05874-P-2 93-09774-P-2 93-09804-P-2 Duplicate

93-05874-P-4 93-09774-P-4 Matnx Spike (TOC and CN- ) I per batch

93-05874-P-5 93-09774-P-5 Spike Control(CN- only) I p er batch

Direct 93-05874-0-1 93-09774-0-1 93-09804-0-1 SamplelprIC

Flitered 93-05874-0-2 93-09774-0-2 93-09804-0-2 Ouplicate

93-09774-0-4 Matrix Spike (1 per batch)

Spike Control 1 oar batch )

Olrect 93-05874-R4 93-09774-R-1 93-09804-R-I Sampta for IOP, NH3. GEA. Talal Alpha & Beta

Acidified 93-05874-R-2 93-09774-R-2 93-09804-R-2 0uplkale

93-05874-R-4 93-09774-R-4 Matrix Spike for ICP (I per batch)

93-05874-R-5 1 1 93-09774-R-5 Post-liltered matrix spika for Rad Chem (1 pee ha;ch)

/fi- 7 , P/?!'007
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Fi,g.ure 1-1 : T-102 Core 55, Photograph During Extrusion
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Fiwre 1-2 : T-102 Core 55, Photograph
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i ire 1-3: T-102 Core 56, Photograph
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EXTRUSION AND SAMPLE PREPARATION

Description of Extruded Segments : On April 1, 1993, the HLRF staff received
shipment S93-008 from WHC. This shipment contained three casks: 1001C, C1032 and
C1033. The chains-of-custody stated that these casks contained two core samples
from Tank 241-T-102 and a field blank (water sample). The chains-of-custody for
these samples were signed by TK Andrews, HLRF Supervisor. The seals on each of
the casks were intact, and the data on the seals matched the chains-of-custody.

On April 16, 1993, cask C1033 (sample 93-008) was opened. This cask

contained the field blank; therefore, this cask and its contents should not have

been contaminated. The liner and liner plug were found to be contaminated with

40,000 dpm and 25,000 dpm of beta-gamma activity, respectively. Fortunately, no

contamination was detected on the sampler. The liner was decontaminated and the

field blank was drained from the sampler.

^ On April 20, 1993, casks 1001C and C1032 were

empty. The chain-of-custody associated with this cask

opened. Cask 1001C was

stated that sampler 91-148

containing sample 93-009 was loaded into this cask. No sampler or liner was

present. A PNL Nonconformance Report (PNL-022) was issued based on non-receipt

of sample.

Upon placing cask C1032 in a horizontal position and seating it against the

door of the hot-cell, water leaked into the scoop, the hot-ce11 and down the cell

face. The amount of water which was in the cask could not be accurately

determined, but it was estimated that one liter of water leaked into the hot-

cell, 150,m1 of water leaked into the scoop and >50 ml of water leaked down the

cell face. The radioactive contamination from the water which leaked down the

cell face was approximately 4000 dpm. The cell port read approximately 40,000

dpm after the liner and sampler were transferred into the hot-cell.

Core 56 the sample from cask C1032 (sample 93-010) was extruded from the

sampler on April 21, 1993. The sampler was found to contain 4 ml of material

^ based on an approximate sample length of 1.25 inches and diameter of 0.5 inches.

The chain-of-custody estimated the sample volume at 70 ml. Using this estimated

1-5
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volume, the recovery for Core 56 was less than 10%. This sample contained 8.4
grams of solids and no drainable liquids. The limited sample available from this
core precluded analysis of physical and rheological properties.

On'May 4, 1993, the HLRF staff received sample 93-009 (Core 55) in cask

1004C. This was shipment S93-009. Sample 93-009 was reported as being shipped

to PNL in cask 1001C an April 1, 1993, but this cask was empty upon arrival;

therefore, strict chain-of-custody was lost on this sample.

Core 55 was extruded on May 14, 1993, and 45 ml of sample was obtained from

this sampler. The estimated length for this core sample as reported on the

chain-of-custody was seven inches (69 ml); therefore, a 65% recovery was obtained

for this core. The mass of this sample was 80.59 grams. Minimal drainable

liquid (less than 10 ml) was associated with this sample; therefore the drainable

liquid was not separated from the solids.

The 45 ml sample volume is based upon the mass of the sample on the

extruder tray and the density of the core sample measured after the extrusion •

process. The initial recovery reported immediately after the extrusion process

(70%) was based on an estimated sample volume of 49 ml. This volume was

calculated from the measured length of the sample (5 inches) and an assumed

sample diameter of 0.875 inches. This sample radius was based on the diameter

of the sampler.

The WHC sample numbers, mass, volume, and density for the two cores and the

field blank are given in Table 1-1.

Table 1-1 : T-102 Core 55, Unhomogenized Core Data

SAMPLE
ID

WHC
SAMPLE Na.

MASS
(g)

VOLUME
(ml)

OENSITY
(g/ml)

Field Blank 93-008 187

Core 55 93-009 80.59 45 1.79

Core 55 93-010 8.42 4 2

•

1-6
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^ Of the five inches of solids obtained from Core 55, the top two inches of

the sample were dry and crumbly. This two inch portion of the sample was brown

with streaks of white. The next two inches were a white,sticky sludge with brown

streaks. The bottom.inch of the segment had a similar consistency to the top two

inches (dry and crumbly), but the entire sample was brown. The 8 grams of Core

56 sample were brown with a dry granular texture.

The 8 grams of Core 56 was archived without any homogenization being

performed. The extruded sample from Core 55 was split lengthwise along the

extrusion tray. One side of the sample was used for rheological analysis. The

other side (Core 55 Composite) was used for the remaining analyses.

Two sub-samples for particle size and thermal analysis were taken from the

Core 55 Composite prior to homogenization. The remaining 26 grams of the Core 55

Composite was homogenized using hand mixing techniques. Mechanical mixing was

not used, because too much of the sample would be lost in the mixing procedures.

^ Homogenization check samples were taken from the top and bottom portions of the

homogenized material.

The homogenization check samples were prepared for ICP by Ni/KOH fusion.

The melt was redissolved in deionized water and HC1. This sample was analyzed

by ICP to determine if the sample was sufficiently homogenized. The relative

percent differences (RPD's) between the sample and duplicate from each sample and

between the top and bottom samples were outside the acceptable range. The RPD

is calculated as the variance between two analyses divided by the average of the

two analyses. The large variances indicated that heterogeneity existed within

each sample.

The Core 55 Composite was further homogenized in the SAL by crushing and

grinding the sample with a Diamonite mortar and pestle. Prior to crushing small

dark specks were observed throughout the otherwise whitish solids. These dark

specks were magnetic.

^ The solids which were crushed were very dry in appearance, but

electrostatic clinging of particulates to container surfaces was very minimal.

1-7
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After crushing the sample, the dark specks were no longer observed; but after

water leaching a portion of the crushed solids, the dark specks were again

visible. It appears that crushing coated the specks with fine white particles.

A Hot-Cell Blank was prepared between the extrusions of Core 56 and

Core 55. This blank was prepared 'by washing the cleaned extrusion tray with

approximately 250 ml of distilled water. The distilled water was obtained from

the same source as all water used in the hot-cell operations. The wash solution

was captured in a 250 ml borosilicate jar and transferred to the SAL.

Sample Preoaration : A single, blended Core 55 composite solids sample, a Hot

Cell Blank and a Field Blank together comprise the work scope for Tank T-102.

They were transferred from the HLRF to the SAL. Due to the high level of

radioactivity associated with the solids from Tank T-102, all of the analytical

preparations were completed in the hot cell. The Field and Hot Cell Blanks were

radiologically low-level but were processed in the hot cell to allow

comparability with the sample.

J Table 1-2 lists the procedures that were used to prepare Tank T-102 samples

for the suite of requested analyses. Also included, are the procedures that: were

used toconduct a limited number of in-cell analytical determinations.

Table 1-2 : T-102 Core 55, SAL Procedure List

PNL Procedure Number Procedure Title

PNL-ALO-101.. Rev. 1 Acid Digestion for Metals Analysis

PNL-AL0-102. Rev. 0 Fusion of Hanford Tank Waste Solids

PNL-ALO-103, Rev. I Water Leach of Slud g es, Soils, and Other Solid Samples

PNL-ALO-213. Rev. 0 Mercur y in Water. Solids, and Sludges b y Manual Cold Vapor Techni q ue

PNL-ALO-285, Rev. 0 Total Cyanide by Remote Microdistillationand Argentometric Titration

PNL-AL0-320. Rev. 0 Method for Extractable Oroanic Halides EOx) in Solids

PNL-ALO-381, Rev. 0 - Determination of TC.TOC, and TIC in Radioactive Liquids,Soils, and Sludges

by Hot Persulfate Method

PNL-ALO-482. Rev. 0 Determination of Carbon-14 in Radioactive Liquids. Solids, and Sludges

PNL-ALO-501, Rev. 0 Laboratory Procedure for Measurement of Physical and Rheological Properties
of Solutians, Slurries and Sludges

PNL-ALO-504, Rev. 1 Percent Solids Determination of Hanford Tank Waste
Sludges

SW-846 Me thod 9045-B Soil a nd Waste pH 0

1-8 /A',- 15
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Sample preparations/distributions of the blended Core 55 solids involved:

1) Water leaching for IC, ICP, NH , TOC/TIC/TC, Cr(VI), TDS, pH, OH,
GEA, Total Alpha, Total Beta, e-14, H-3.

2) Ni/KOH fusions for ICP, GEA, Total Alpha, Total Beta, AEA for
Pu,Np,Am, Uranium, Tc-99, Sr/Y-90, and Pu/U isotopics.

3) Acid digestions or distillations for ICP, CN and Hg.

4) The distribution of direct sub-samples fo r DSC/TGA and Weight
Percent Oxides.

Following the water leaching process, the undissolved sample residue was

dried and weighed. Portions of the dried solids were fused (Ni/KOH) for GEA.

Predigestion spikes were performed for ICP metals, IC anions, cyanide,

carbon, C-14 and mercury analyses only. Post digestion spiking was done at the

^ laboratory bench by the functional group performing the analysis.

Bulk Density, Weight Percent and Total Dissolved Solids determinations were

completed in-cell. A 1:5 (not 1:1) water contact was made for pH and 0H- due to

limited sample availability.

The Tank T-102 work scope included both a Field and Hot Cell Blank. Per

Test Instruction, portions of each blank were acidified with nitric acid and

distributed to the laboratories for ICP, NH3, GEA, Total Alpha and Total Beta.

A portion of each blank was filtered (0.45 micron) for ion chromatography.

Direct blank portions were distributed for TOC, CN, pH, OH and DSC/TGA analyses.

During sample preparation, the SAL made deliberate minor deviations to

sample preparatory procedures for one or more of the following reasons:

1) Insufficient sample was available to conduct the analyses per
procedure while maintaining the level of quality control requested.

^ 2) Sample weights and/or final volumes were reduced to facilitate waste
minimization.

1-9
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) 3) Sample weights and/or final volumes were altered to increase the
concentration of certain analytes of interest. This was done to
meet the procedural concentration ranges needed to perform the
analyses.

Sample sizes and final volumes for all sample preparations are documented

on the Sample Preparation Sheets included in Appendix 85. Table 1-3 lists the

sample preparatory procedure deviations performed during the processing of Tank

T-102.

Table 1-3 : T-102 Core 55, Sample Preparation Procedural Deviations

ALO
Number

Prep
Method

Sample
Size

Deviation

Sample
Volume
Deviation

Reagent
Deviation

Observed
Effect

93-08755-A Acid Yes No No None

93-08755-C Water Yes Yes No None

93-08755-0 Acid H) No Yes No None

93-08755-G Acid CV) Yes Yes No None

93-08755-K WtX Solids Yes N/A N/A None

93-08755-H Water Yes Yes N/A None

THERMAL ANALYSIS

Differential Scanning Calorimetry (DSC) and Scanning Thermogravimetry (STG)

were performed in duplicate on the unhomogenized material from Core 55. DSC and

STG were also performed on the field blank, hot cell blank, and the water used

to prepare the hot cell blank. These two thermal analysis techniques are useful

in determining the thermal stability and reactivity of a material. DSC measures

heat released or absorbed while the temperature of the sample is increased at a

constant rate. Data generated by the DSC analysis is often used to measure

thermal decomposition temperatures, heats of reaction, reaction temperatures,

melting points and solid-solid transition temperatures. STG measures the mass

^ of a sample while the temperature of the sample is increased at a constant rate.

The STG data is used to measure thermal decomposition temperatures, water

0

1-10 ^
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contents and reaction temperatures. Both methods can be modified to measure
isothermal changes in the material and provide complimentary information.

The calibration of the DSC and STG instruments were checked beFore running
these samples. An indium standard was run an the DSC to check the temperature
and enthalpy calibrations. The balance calibration of the STG was checked with

a 100 mg standard weight, and the temperature calibration was checked with alumel

and perkalloy curie point magnetic transition standards. The temperature and

ehthalpy calibration checks were all within 2°C and 0.1 calories per gram of

their reported values, and the balance calibration was within 0.01 mg.

The results from the DSC and STG analyses of the Core 55 sample are

reported in Table 1-4 and 1-5, respectively. The temperature range of the DSC

scan was from ambient to 500°C, with a scan rate of 5°C per minute. Two

endothermic transitions were observed in this temperature range. A minor

endothermic region was observed between 70°C and 100°C. The onset temperature

of this event was 76°C, with an enthalpy of 2.4 calories per gram of sample

(10 JJg). An associated mass loss of between 1% and 2% was observed in the STG.

This mass loss compares well with the 99.1 weight percent solids Rieasured on this

same sample in the SAL (see Table 1-7). The temperature of this event and the

Wass loss observed by the STG analysis suggests the loss of free water.

The major endothermic region was observed between 200°C and 365°C. This

endothermic event includes at least two unresolved peaks. The onset temperature

of this event was 255°C. This onset temperature is based on the major peak which

is actually the second peak in this region; therefore, the first reaction in this

region begins at a lower temperature than the onset temperature. The onset

temperature for this reaction is estimated to be about 219'C. The enthalpy of

transition regionaveraged 315 calories per gram of sample (1320 Jjg). The STG

analysis showed this transition was accompanied by a 24% loss in mass. This

endotherm and its associated mass loss is probably due to the decomposition of

aluminum hydroxide to produce aluminum oxide and water. Based on the mass loss

observed and the aluminum concentration measured on the fused sample, 1.2 moles

of water were lost during this transition per mole of Al.
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) A third endothermic event was noted on the DSC and STG analyses starting

at approximately 410°C and running beyond the end of the analysis ( 500°C for DSC

and 5500C for STG). The STG observed a 7.3% mass loss before the upper

temperature limit of the instrument halted the analysis. No analysis can be

performed on the front end of the peak observed by DSC.

Analysis of the field blank by DSC and STG was conducted_as per the letter

of instruction. The DSC showed a large endothermic event from 40°C to 110°C.

Since these samples are 100% H2O, the energy associated with this transition

exceeded the sensitivity range of the system and a flat top was observed on peak

of this transition. This event, the vaporization of water, was observed on the

STG as a mass loss of 100%. No other events were detected by either instrument.

Table 1-4 : T-102 Core 55, Differential Scanning Calorimetric (DSC) Data

Transition #1 Transition #2

Run Enthalpy

(cal/g)

Onset

(°C)

Range

(°C)

Enthalpy

(cal/g)

Onset

(°C)

Range

(°C)

L 2.6 76 70-103 315 255 200-365

2 2.3 76 70-111 323 255 190-380

Table 1-5 : T-102 Core 55, Scanning Thermogravimetric (STG) Data

Transition #1 Transition #2 Transition #3

Run Range
(°c)

Mass Loss
(&)

Range
(°C)

Mass Loss
(Y.)

Range
(°C)

Mass Loss
(Y.)

1 30-190 2.0 190-370 23.5 370-545 7. 4 ^

'

(

f 30-190 1.0 190-370 25.2 I 370-545 ^ 7.2
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PHYSICAL PROPERTIES, SETTLING BEHAVIOR AND RHEOLOGICAL PROPERTIES

Tests performed on Core 55 include weight percent solids, weight percent

oxides, particle size, sample density, centrifuged supernatedensity and solids

density, settling behavior, weight percent centrifuged sol'ids and volume percent

centrifuged solids. Shear stress as a function of shear rate (viscosity) could

not be performed on the as-received core sample. Viscosity measurements are

applicable to materials which flow; not to dry non-fluid samples. The limited

sample available from Core 55 also precluded analysis of penetration resistance

and shear strength. The current penetrometer requires a sample at least 0.875

inches in diameter and 1.5 inches deep to obtain a valid measure of penetration

resistance. The current shear vanes available for shear strength determinations

require a sample 0.5 inches deep and 0.857 inches in diameter.

Shear stress as a function of shear rate, settling velocity and volume

percent settled solids were performed on 1:1 and 1:3 sample to water dilutions.

Shear stress as a function of shear rate was performed at both 25°C and 90°C.

•j Experimental Procedures

Density : The samples were placed in preweighed, volume-graduated, centrifuge

tubes where they were weighed and then centrifuged for one hour at greater than

1000 gravities to remove voids. This ensured accurate volume measurements and

allowed division of the sample mass by sample volume to obtain density. The

density of the centrifuged supernate was obtained by transferring the centrifuged

supernate to a preweighed graduated cylinder. The volume and mass of the sample

were recorded and the density was calculated by dividing the mass of the sample

by the volume of the sample.

Solids Settling Rate and Volume Percent Settled Solids : Settling rates and

volume percent settled solids measurements were conducted in preweighed, volume-

graduated, centrifuge tubes. The cross-sectional area in the upper portion of

the centrifuge tubes was constant thus allowing the conversion of settling rate

) data from ml/hr to cm/hr. After settling rates were determined, the volume

•
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percent settled solids were calculated by dividing the final settled solids
volume by the total sample volume.

Weight Percent Solids and Weight Percent Oxides : Samples were placed into

preweighed vials, weighed and allowed to air-dry overnight to remove free liquid

to prevent splattering in the oven. The samples were then transferred to a

muffle furnace or drying oven at 1050C where they were dried for 24 hours. The

dried samples were removed from the oven, placed in a desiccator to cool to room

temperature, reweighed, and the weight percent total solids was calculated.

^

For determination of weight percent oxides, the samples were placed into

preweighed crucibles, weighed and allowed to air-dry overnight to remove free

liquid to prevent splattering in the oven. The samples were then transferred to

a muffle furnace at between 1000aC and 10500C for 30 minutes. The calcined

samples were removed from the oven, placed in a desiccator to cool to room

temperature reweighed, and the weight percent oxides was calculated.

Particle Size : Particle size distribution was measured in duplicate on

unhomogenized material from Core 55. A Brinkmann Model 2010 Particle Size

Analyzer was used to determine the distribution of particle sizes. The analysis

was performed according to PNL technical procedure PNL-ALO-530 Revision 0,

"Particle Size Distribution By Laser Scanning (Time of Transition)." The

Brinkmann particle size analyzer determines particle size in the range of 0.,5 µm

to 150 µm by measuring the time required for a rapidly moving laser beam to

traverse selected particles maintained in a stirred sus.pension. A glass sphere

reference (Duke 147) with a nominal mean particle diameter of 20 µm is measured

with each sample batch.

Shear Stress versus Shear Rate : Dilutions were analyzed in duplicate for shear

stress as a function of shear rate using a Bohlin CS viscometer modified for

glove box operation. Concentric cylinders with a 25 mm diameter inner cylinder

and a 2.5 mm gap between the cylinders were the measuring geometry used with a

C25 measuring sensor. Shear stress as a function of shear rate data was obtained

by measuring the shear stress produced at a specific shear rate. Calibration

checks were made with certified 50 cP and 10 cP viscosity standards to ensure

1-14
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that the viscometer was operating properly. Technical Procedure PNL-ALO-501,

"Laboratory Procedure for Measurement of Physical and Rheological Properties of

Solution, Slurries and Sludges" was used to perform these measurements.

Results

Settling Behavior : The physical properties of the unhomogenized Core 55 sample

are summarized in Table 1-6.

Table 1-6 : T-102 Core 55, Physical Properties SUmmary

^

a

Physical Properties As-Received 1:1 Dilution 1:3 Dilution

Settled Solids ( vol% ) 100 15.7 8.3

Centrifu ed Solids

Volume Percent 96

Wei g ht Percent 97

Density ml

Sam p le 1.79 1.11 1.05

Centrifu g ed Su p ernate 1.1

Centrifu g ed Solids 1.8

Total Solids (wt% )
(a) 72.3

Oxides ( wt% ) ^b) 65.7

(a) This weight percent total solids value is the measured value of
the sample used for the rheological and settling properties of
the waste. This is not the sample used for the chemical,
radiochemical, energetics, or weight percent oxides.
Additional data is given in Table 1-7.

(b) Weight percent oxides was measured on the homogenized sample
from the SAL.

Settling was not observed for the undiluted Core 55 sample, but settling

was observed on the 1:1 and 1:3 sample:water dilution. If this sample were

1-15 14- 22
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composed of 100% insoluble solids, the packing density of the settled solids was

the same for the undiluted and diluted sample, and the added water was not

associated with the solid particles; the expected vol% settled solids for the 1:1

dilution would be near 36%. The value of 15.7% for the 1:1 dilution indicates

that at least half the solids in Core 55 are soluble. The water leach data

indicates much lower solubility than was observed on the 1:1 dilution. The

inorganic data indicates that the primary compound in the sample is aluminum

hydroxide which is amphoteric (exhibits both basic and acidic properties). The

increased solubility in the 1:1 dilution compared to the water leach (100:1

dilution) is due to the differences in the pH. At the higher pH present in the

1:1 dilution, the equilibrium is pushed toward the formation of Al(OH)4 where

in lower pH solutions like the water leach solution A1(OH)3 is favored.

The data in Table 1-6 shows a two-fold decrease in the vol% settled solids

between the 1:1 and the 1:3 dilution indicating that the solids remaining after

the 1:1 dilution are essentially insoluble or that the pH has been decreased

enough to decrease the solubility of the remaining solids.

The volume percent settled solids as a function of time for both the 1:1

(dilution 1) and 1:3 (dilution 2) dilutions are reported in Figure 1-4.

Duplicate measurements for each of the dilutions are plotted in this figure.

Significant settling for both dilutions were observed over 30 hours, but the

settling velocities decreased sharply over the first hour as reported in

Figure 1-5.

Weight Percent Solids : The weight percent solids of the Core 55 sample was

measured in duplicate at three different times. The data from these three

analyses plus the weight percent solids measured by STG are given in Table 1-7.

Weight percent dissolved solids were not measured on the Core 55 sample, because

limited supernate was available.

The weight percent solids was initially measured on two portions of the

^ extruded Core 55 sample. The two sub-samples were taken from different portions

of the segment which appeared to have different amounts of moisture; therefore,

there is significant variability in the measured weight percent solids of these

1-16 M-
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two sub-samples. During the extrusion process, the core sample was split into

two different samples, a rheology sample and a sample for chemical and

radiochemical characterization. Both of these samples were stored in the hot

cell for a period of four months before any further analyses were begun. The

chemical and radiochemical characterization sample was then homogenized and

transferred to the SAL where the weight percent solids of this sample was

analyzed. A sub-sample of the SAL sample was used to measure the energetics of

the waste using DSC and STG. The initial water loss data from the STG is also

presented in Table 1-7. Significant drying of the SAL sample occurred during

processing of the sample and/or during the time it was stored in the hot cell.

This same drying process was not observed in the rheology sample.

Table 1-7 : T-102 Core 55, Weight Percent Total Solids

4
Wt% Solids RPD (%)

sample duplicate average

Extrusion Samples 74.2 69.0 71.6 7.2

Rheolo gy Sample 72.1 72.4 72.3 0.4

SAL Samp le 99.11 99.12 99.12 0.01

STG Sample 98.0 99.0 98.5 1.0

Particle Size : Graphs of the probability number density and volume density for

Core 55 sample and the Duke standard are given in Appendix C4. The median and

mean particle sizes of the Core 55 sample based on volume density are 35 Eun and

36 µm respectively, with 90% of the particles between 10 µm and 60 fun. The

median and mean particle size of the Core 55 sample based on number density are

0.93 pm and 2.35 µm respectively, with 90% of the particles less than 4 µm and

99.99% less than 60 µm. Analysis of the duplicate confirmed these results.

Rheological Properties

Both the 1:1 and 1:3 dilutions exhibited some dilatant behavior over the

measured range (0 s-L to 500 s-1). Dilatancy generally occurs in concentrated

1-17 1A- 24
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) suspensions which tend to gel upon mixing. The dilatant behavior is identified

by an increase in viscosity with increasing shear rate.. Because of the low

viscosities observed for these two dilutions, the significance of this dilatant

behavior is limited. None of the dilutions, 1:1 or 1:3, exhibited yield points.

This rheology data was fit to the Power law equation (see Equation below), and

the curve fit parameters are given in Table 1-8.

T=KYn

where K = consistency parameter,
y = shear rate
n = flow behavior index.

Table 1-8 : T-102 Core 55, Power Law Fit Parameters for 1:1 and 1:3 Dilutions

Dilution Temperature
(°C)

Run Consistency
Parameter
(Pa•s)

Flow
Behavior
Index

1:1 25 1 0.039 1.8

1:1 25 2 0.078 1.6

1:1 90 1 0.10 1.5

1:1 90 2 0.082 1.5

1:3 25 1 0.13 1.5

1:3 25 2 0.10 1.6

1:3 90 1 0.13 1.4

1:3 90 2 0.14 1.4

The yiscosity of the 1:1 dilutions at ambient temperature varied between

1 cP and 4 cP over a shear rate range of 50 s-i to 400 s-1. At 90°C, the

viscosity of the 1:1 dilutions varied between 0.5 cP and 2 cP over a shear rate

range of 50 s-1 to 400 s-1.

1
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The viscosity of the 1:3 dilution at 25°C increased from 1 cP to 3.5 cP in
the shear rate range from 50 s-t to 400 s-'. At 90°C, the viscosity of this

dilution increased from 0.6 cP to 1.3 cP over the same shear rate range.

Plots of shear stress and viscosity as a function of shear rate for the

dilutions are given in Appendix C8.

^
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Figure 1-4 : T-102 Core 55, Volume Percent Settled Solids for the 1:1 and 1:3
Sample to Water Dilutions
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4

Figure 1-5 : T-102 Core 55, Settling Velocity for the 1:1 and 1:3 Sample to Water
Dilutions
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INORGANIC CHEMISTRY
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) ICP Analysis -- Fusions Results

^

ICP analyses were performed on fusions prepared from Core 55 composite

material. The samples were prepared following procedure PNL-ALO-102, "Fusion of

Hanford Tank Waste Solids" (KOH fusions in Ni crucibles), and analyzed following

procedure PNL-ALO-211, "Determination of Elements by Inductively Coupled Argon

Plasma Atomic Emission Spectrometry." The fusions and subsequent melt acid'

dissolutions were performed in the SAL and the digestates transferred to the

Inorganic Analysis Group for ICP analysis. All ICP analyses were performed on

a Jarrell-Ash ICP system with interelement corrections for spectral interferences

being performed on-line.

The fusion results for the composite sample, duplicate, and blank are

reported along with the post spike QC results. The composite samples were

analyzed at both a 2x and lOx dilution with the corresponding percent difference

(%D) used to indicate a potential matrix interference; interferences are

suspected if the %D exceeds 10% and the lOx dilution result is greater than five

times the Method Detection Limit (MDL). The Relative Percent Difference (RPD)

for duplicate analyses is shown, and the flag "*" is used to indicate when the

RPD has exceeded 20% and the quantitated results exceed the MDL. An estimate of

the sample detection limit can be obtained by multiplying the analyte's "IDL"

value by the appropriate sample "Dil Factor." It should be noted that the

processing blank has not been subtracted from the reported sample results. Also,

no CRI MDL standard was analyzed; see Deficiency Report DR-93-033.

Core 55 Composite (93-08755-H) -- Tables 2-la and 2-1b : The ICP results for the

core composite show the major analytes to be Al, Fe, and Na; totalling

approximately 36%, wet weight. The comparison between the fusion results and

acid digestion results are reasonably good for Fe and Na; however, Al results

from the fusions are about 50% greater than for the acid digestion. The %D

between the 2x andlOx dilutions for both the sample and duplicate is very good,

indicating that the instrument results obtained on the fusion solutions are

reliable. The RPDs for the major concentration analy.tes were acceptable but

relatively high, indicating difficulty in obtaining representative sample for the

fusion preparation (Note: fusion procedure uses only 0.2 g of material for

0
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dissolution which may add significantly to the apparent heterogeneity). It

should be noted that the analyte concentrations for the "duplicate" are

consistently 10-20% lower than the "sample" for all analytes above the MDL. The

processing blank shows no analyte concentrations.: above the MDL and the post spike

analysis shows good recovery for all analytes. The Cd recoveries on analytical

QC standards demonstrated consistently high recoveries (noninally 112%);

therefore, the reported core composite Cd results were presented for information

only. It should be noted that the Cd results for the homogenization test samples

are significantly lower. The arsenic resµits for this set of analyses are

unusable due to a malfunction of the ICP's As channel.

Homooenization Tests: Core 55 Comoosite (93-08755-H Too/Bottom) -- Table 2-1c:

The KOH fusion results for the core composite homogenization test shows no

"statistical" difference (based on a mean Student "t") between the top and the

bottom sample results; this is primarily because the analytical variability

between all samples (top, top duplicate, bottom, and bottom duplicate) is very

^ large. A significant number of the RPDs (comparing all four samples) are higher

than normal (i.e., 10-60% verses <10%), indicating a very poor homogenization

which is most likely due to particle size issues or sampling variability which

can be attributed to the very small sample weights used for fusions preparations.

Particularly disturbing are the Fe and Na results which show percent differences

between samples from 32% to 55%; potentially resulting from the dark particles

observed in the primarily white sample. Based on these results, an attempt was

made to improve homogenization by reducing the particle size through a grinding

process; however, due to the lack of sample, no further ICP homogenization tests

were performed. Difficulties in obtaining quality duplicate sampling compromise

the accuracy of the full suite of characterization analyses performed, as well

as adversely affecting the ability to obtain good RPOs or pre-digestion spike

recoveries. No sample QC was performed other than the duplicate analyses for the

top and bottom samples and a fusion processing blank.

F1
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Table 2-1a : T-10 2 Core 55, 1CP Co re Composite KOH Fusion

Project: 55T [CP ANALYSIS REPORT Analyze Date: 08/23/93
Procedure: PNL-ALO-211 • Sample Results File: m090293d

M&TE: JA ICP V873520 Report Page 1 of.2

Samp Logi: 93-08755h1 93-087551,1 93-08755h2 93-08755h2 93-08755h3
[CP Run /: 42 41 44 43 40
Oil Fctr: 11062.28 55311.41 11179.91 55899.53 11117.98

ICP Oil: 2.00 10.00 2.00 10.00 2.00 ^Calcu lated"
1<--------- Sample---------- 1<------,.-Ouplicate-------- >^ 1<----Blank------ ^ IOL MDL

Analyte

----------

ug/g

- --------- --
ug/g

-------

%0 ug/g ug/g
--- --------- ---------

;A ug/g >MDL?
---

,. .,.
-------- -- -

ug/mL ug/mL

•Ag (919)7 ( 1.289) ( 908) (1,174)
- - - -

( 927)
------
0.010

-------
0.1000

Al 311,293 312.841 0% 287.212 295,541
-

3% NO 0.060 0.6000
As xx xx xx zx xx • 0.080 0.8000
8 (406)7, NO ( 306) NO ( 422) 0.020 0.2000
Ba NO NO NO NO NO 0.010 0.1000
Be NO NO NO NO NO 0.005 0.0500
81 NO NO NO NO ND 0.500 5.0000
Ca 781) NO ( 697) NO NO 0.050 0.5000
Cd 258) S ( 1,001) (239) (872) ( 282) 0.005 0.0500
Ce NO Q , NO NO NO NO 0.100 1.0000

NO NO NO 0.010 0.1000
Cr (806) ND (767) NO NO 0.020 0.2000
Cu 55 (Z NO (60) 40 (168) 0.005 0.0500
Dy NO R NO _ NO NO NO 0.050 0.5000
Eu NO Ij NO NO NO 40 0.200 2.0000
Fe 19,813 19,470 2% 16.300 16.311 0% ( 550) 0.010 0.1000
Gd ND 71. NO NO NO NO 0.500 5.0000
K n/a n/a n/a n/a n/a 1.000 10.0000
La NO •R NO HD NO NO 0.050 0.5G00
Li NO R NO NO 40 NO 0.030 0.3000
Ng NO ^ NO NO NO NO 0.100 1.0000
Mn 1.010 ( 1,051) 903 (928) (96) 0.005 0.0500
No NO R NO NO NO NO 0.030 0.3000
Na 36,238 ( 33.242) 28,598 (28.553) (2.457) 0.080 0.8000
Nd (1,302)^1, ( 6.621) ( 1,939) ( 4,779) ( 6521 0.050 0.5000
Ni n/a n/a n/a n/a n/a 0.030 0.3000
P 1,621) NO ( 1,446) ND NO 0.100 1.0000
Pb 2,008) S NO (1.836) ND (1.938) 0.060 0.6000
Pd NO 'R NO NO NO • NO 0.300 3,0000
Rh NO 1Z NO . NO NO ND 0.300 3.0000
Ru NO R NO NO NO NO 0.200 2.0000
Sb NO NO NO NO NO 0.050 0.5000
Be NO NO NO NO NO 0.100 1.0000
Si (3,534) ND (2,965) NO NO 0.080 0.8000
Sn ND 'A NO _ HO NO HO 1.000 10.0000
Sr NO IZ NO NO ND NO 0.005 0.0500
to NO it NO NO NO NO 0.500 5.0000
Th NO jj NO NO NO NO 0.800 8.0000
Ti (61) It 40 ( 59) NO ND 0.005 0.0500
TT ND it NO NO NO ND 0.500 5.0000
U NO NO NO NO NO 2.000 20.0000
V NO NO NO no NO 0.010 0.1000
V NO R NO NO NO • 40 0.200 2.0000
Y NO (Z NO NO NO NO 0.010 0.1000

' Zn (926) (( NO (678) NO (576) 0.020 0.2000
Zr NO 1(T NO NO NO NO 0.010 0.1000

Note: 1) Values reliable to 2 1/2 significant digits. "( ) " result: are <MDL but s>[DL.
2) Blank is reported in ug/g 'equivalence" to indicate blank effect on sample.
3) The process "Blank" has not been subtracted from the "Sample & Ouplicate•' results.
4) At 50-100 times the IDL. precision is estimated at d-10X and accuracy at H-15%.
5) "NO"; Estimated Sample Detection Limit (ug/g) • ( IDL In ug/mL) ` ( 0il Fctr)
6) Potential chemical/physical interferences if Sample Results >5X MOL and Percent Difference ( %D) >10X.
7) ">MOL?" - Yes: Blank results are above H0L and require investigation for potential contamination.
8) "xx": Arsenic channel malfunction: results erratic and unusable.

Data. inctuding cali braticn/GC, archived File ICP-325-405-i-08/23/93

2-4

/ A- 32 Crt(-',n.32



L_J

^.J

WJ';0-8D-wM-Dp-052-
ADDIENDUM 1 RCV. 0

Table 2-1b : T-102 Core 55, ICP Core Composite KOH Fusion - QC Results

Project: SST
Pracedure:PNL-ALO-211

M3TE; .lA ICP Y873520

Samp Log! »>
ICP Run I
Oil Fctr

ICP Oil

PreSpk Spike
20% STD Added

RPD Fig ug/mL ug/g
____ ___ ______ _______

50
8% 250

200

50
5

500
500
25

ICP ANALYSIS REPORT 00/23/93 : Analyzed
oC Results "•" m090293d : File

Report Page 2 of 2

93-08755ps
51

110.00
1.00

----------- _-------------------- _------ ------ _____________--
Spike, 81k Spike PostSpk Post
Sample Spk Control Spk STO Spike Spk

ug/g Rec F1g ug/mL Rec Fig ug/mL ug/mt. Rec Flg
_________ ____ ___ _________ ____ ___ ______ _________ ____ ___

50 47 94%
250 n/a
200 rx

No sample spike or process blank spike 50 51 102%
analyzed with fusion prepared samples. 5 5 108%

5ao 522 104%
500 508 102%
25 24 98%

50 50 51 102%

19% 50 50 n/a

1000 1000 n/a

11% 10 10 9 90%

18% 1000 ^ 1000 899 90%

50 50 n/a

500 500 501 100%

Sa0 Sa0 623 125%
Sa0 Sa0 535 107%

1000 1000 1069 107%
50 50 50 101%

Zr A --- 50 50 52 103%

Ncte: 1) Values reliable to 2 1/2 significant digits. results are <H0L but ">IOL.

Category Average
Analyte I a18a2

I I ug/g
____ ____ ________

Ag 8 ___

Al A 299,252
As C xx
8 8 ---
Ba -
Be C
81 B ---
Ca A ---
Cd B
Ce B ---
Co -
Cr A ---
Cu -
Oy -
Eu -
Fe A 18.056
Gd -
K 8 n/a
La B ---
LI B
Mg A ---

Mn A 957
No B ---
Na A 31.418
Nd 8
Ni 8 n/a
P A
Pb C ---
Pd -
Rh -
Ru -
Sb C ---
Se C ---
Si 0 ---
Sn -
Sr B ___
Te -
Th -
TI 8 ---
T1 C ---
0 _
V _
y _
Y

Zn -

2) At 50-100 times the IDL.. precision is estimated at +/-10% and accuracy at •/-l5%.
3) Vhere results are >I0L the "Blank" have been subtracted from the "Spike Control-.
4) Spike Flag (H) Indicates spike is outside the OC recovery criteria.
5) 20% Flag ('): RP0 > 20% and both sample and duplicate results >MOL.
6) If spike is <25% of sample concentration. Rec is not calculated as indicated by the "n/a".
7) If sample or duplicate results are <MOL then average is not calculated ( i.e., "--= ).
8) "xx": Arsenic channel malfuncticn; results erratic and unusable.
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Table 2- 1c : T-102 Core 55, ICP Homog enization Che ck KOH Fusion

PROCEDURE: PHL-ALO-211 ICP ANALYSIS REPORT -- Hamgenization Test Analyzed Date: 07/23193
M&T E: JA ICP W87352 0 Fi'•e• m072393

PROJECT: SST
93- 93- 93- 93- 93 -

Samp Lag/: 8755h-11 87 55h-2T 8755h-IB 8755h-28 8755h-3T
ICP O il: 1.00 1.00 1.00 1.00 L00

Oil Fc tr: 3653.2 3630.0 361Z.0 3634.3 3632.5
ICP Run /: Ze 32 34 37 26

"Calculated'•
Top Top-Oup 20% 8ottom Bot-Oup 20% Blank Blank IOL MDL

Anal
_______

yte
___

ug/g
______ __

ug/g
____

RPO Flag ug/g
___

ug/g RPO Flag ug/g >HOL? ug/ml. ug/mL

T Ag (329)
___

(314)

_ ____ ________ _

r (306)

________ ____ ____ _

(309)

________ _____

(313)
--------

0.010

____---.

0.1000
Al 284,032 2 79,477 2% 266.060 294.571 10% (704) 0.060 0.6000
As ND NO ND

^
NO NO 0.080 0.8000

8 (348) (142) (216) (300) (d93) 0.020 0.2000
8a NO NO NO ND NO 0.010 0.1000
Be NO NO NO NO NO 0.005 0.0500

/Z 81 NO ND R NO NO NO 0.500 5.0000
Ca (828) (770) T (733) (716) (351) 0.050 0.5000

3 Cd (25) NO I (19) NO (20) 0.005 0.0500
1^1 Ce NO NO NO HO NO 0.100 1.0000
/L Co NO NO NO NO ND 0.010 0.1000

Cr 735 779 6% 786 (654) NO 0.020 0.2000
R Cu (49) (37) (36)

A
(34) (38) 0.005 0.0500

2 Dy HO NO NO
t

NO NO 0.050 0.5000
/j Eu ND NO / NO NO NO 0.200 2.0000

Fe 16,878 16,905 0% T 15,221 8.949 52% (201) 0.010 0.1000
2 Gd 40 NO R NO HO NO 0.500 5.0000

K n/a n/a n/a n/a n/a 1.000 10.0000
R La NO NO ^ NO NO NO 0.050 0.5000

Li NO 40 NO NO NO 0.030 0.3000
/: Hg NO ND HO NO NO 0.100 1.0000
,7- Mn 705 981 33% T 1.187 672 55% (159) 0.005 0.0500
K No NO NO /1 NO NO NO 0.030 0.3000

Na 30,160 28,590 5% J 34,682 25,270 31% (2.574) ' 0.080 0.8000
/L Nd (389) (198) R (354) NO '(332) 0.050 0.5000

Ni n/a n/a n/a n/a n/a 0.030 0.3000
P 952J (870) (833) 840) N0 0.100 1.0000
Pb 583) (695) (509) 410) NO 0.060 0.5000

.C Pd NO ND A NO NO NO 0.300 3.0000
R Rh NO NO R NO NO NO, 0.300 3.0000

Ru NO NO P. NO NO ND 0.200 2.0000
Sb NO NO ND NO NO 0.050 0.5000
Se NO HO NO NO NO 0.100 1.0000T
SI (2,647) 3.201 .T (2,839) (2,571) (908) 0.080 0.8000

R Sn NO ND R NO NO ND 1.000 10.0000
R Sr (23) (24) A (25) (21) NO 0.005 0.0500
R To ND NO 2 NO NO NO 0.500 5.0000
R Th ND NO R 90 NO NO 0.800 8.0000
R Ti (50) (46) /Z (44) (53) NO 0.005 0.0500
2 Ti ND NO A ND ND NO 0.500 5.0000

U ND NO NO NO NO 2.000 20.0000
V NO HO NO NO ND 0.010 0.1000
V NO NO R NO NO ND 0.200 2.0000

.o Y NO ND 2 NO NO NO 0.010 0.1000
Q Zn (518) 916 /L (332) (363) (270) 0.020 0.2000
:a,T Zr ND NO c,.T NO NO NO 0.010 0.1000

Note: 1) Values reliable to 2 1/2 significant digits. results are <MOL but •>IDL.
2) Blank Is reported in ug/g "equivalence" to indicate blank effect an sample.

3 3) Sample results have not been adjusted for "blank" contribution .
J ZS- 9

^
4)
5)

At 50-100 times the
"NO"; Estimated Samp

IDL. precision Is estimated at -/-10% and
le Detection Limit (ug/g) •(IOL in ug/mL)

accuracy at +/-15%.
'(Oil Fctr).

6) 20% "`" flag: RPO > 20% and both sample results >MDL.
7) ">MDL" • Yes: Blank results are above MOL and require investigation for potential ccntamination.

Data, includi ng cali bration/QC. archived File ICP-325-405-1- 07/23/93

l

0

9

0
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ICP Analysis -- Acid Digestion Results

ICP analyses were performed on acid digestions prepared from Core 55
composite material. The core composite samples were prepared following procedure
PNL-ALO-101, "Acid Digestion for Metals Analysis" (i.e., HNO3/HC1 digestion), and
analyzed following procedure PNL-ALO-211, "Determination of Elements by
Inductively Coupled Argon Plasma Atomic Emission Spectrometry." The acid

digestions were performed in the SAL and the digestates transferred to the

Inorganic Analysis Group for subsequent ICP analysis. All ICP analyses were

performed on a Jarrell-Ash ICP system with interelement corrections for spectral

interferences being performed on-line.

The acid digestion results for the composite sample, duplicate, and blank

are reported along with the associated sample QC results. Core 55 composite

samples were analyzed at both a 2x and lOx dilution with the corresponding

percent difference (%D) used to indicate a potential matrix interference;

^ interferences are suspected if the %D exceeds 10% and the lOx dilution result is

greater than five times the MDL. The RPD for duplicate analyses is shown, and

the flag "*" is used to indicate when the RPO has exceeded 20% and the

quantitated results exceed the MDL. An estimate of the sample detection limit

can be obtained by multiplying the analyte's "IDL" value by the appropriate

sample "Dil Factor." It should be noted that the processing blank has not been

subtracted from the reported sample results. However, processing blank results

greater than IDL are subtracted from the Blank Spike control prior to determining

the percent spike recovery. Also, no CRI MDL standard was analyzed; see

Deficiency Report DR-93-033.

Core 55 Composite (93-08755-A) -- Tables 2-2a through 2-2b : The acid digestion

results for core composite correlate reasonably well with those from the fusion

preparations for Fe & Na; however, Al and Si are significantly lower, as would

be expected for the less robust acid digestion/leach. The %D between the 2x and

10x dilutions for both the sample and duplicate is very good, indicating that the

instrument results obtained on the digestion solutions are reliable. The RPD

4

values for Al, Fe, and Na analytes are acceptable (i.e., <20%); indicating

adequate homogenization, sub-sampling, and analytical precision. Three analytes

2-7

/ A- 35 VO.()n35



9J1lH G-SD-WM-D P-052•
^ ADDENDUM 1 REV. 0

(B, Ca, and Na) demonstrated blank concentrations aboVe the MDL; the B and Ca
"contamination" significantly impact the accuracy of the B and Ca reported
results. The sample and duplicate results indicate that the primary analytes are

Al, Fe, and Na; totalling approximately 20%, wet weight. Also of interest are
the Cr and Pb results; since if moderately TCLP leachable, either analyte would
classify the tank material as toxic.

The full suite of QC (i.e., duplicate, pre-spike, and post-spike) was
performed. The percent recoveries for the Blank Spike "control" are reasonably

good with most recoveries being between 80-120%; except Bi ahd K which recovered

at 69% and 73%, respectively. The percent recoveries for the spiked samples are

good with recoveries being within acceptable limits for most category A and B

analytes for which spiking was performed. The exception is silicon which

recovered at only 39%; fusion results should be used to quantitate Si. For a few

spikes, recovery is meaningless since the spike is less than 25% of the sample's

measured concentration. The pre-digestion spike additions for Al, Cr, Fe, Mn,

1 and Na were at insufficient levels for recovery quantitation. A11 post-digestion

J spikes, except Si, met the 75-125%lacceptance criteria., The arsenic results for

this set of analyses are unusable due to a malfunction of the ICP's As channel.

2-8 /^t 36
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Table 2-2a : T-102 Core 55, ICP Core Composite Acid Digestion

Project: SST ICP ANALYSIS REPORT Analyze Oate: 08/25/93
Procedure: PNL-AL0-211 •' Sample Results " File: m08Z593

HSTE: JA ICP Y873520 Report Page 1 of 2

Samp Log/: 93-08755a1 93-08755a1 93-08755a2 93-08755a2 93-08755a3
ICP Run f: 25 24 27 26 23
Oil Fctr: 398.96 1994.81 400.24 2001.20 399.68

ICP 011: 2.00 10.00 2.00 10.00 2.00
--------- Sample--------- >I<-------- Ouplicate-------- >+ '<---- Blank-__-->I

Analyte ug/g ug/g X0 ug/g ug/g %0 ug/g >HOL?
--------- --------- --------- --- --------- -----__ ___ _________ ---_-

Ag
Al
As
8
Be
ee

Q 8i
T Ca

Cd
Ji Ce
p Co

Cr
R Cu
/2 Oy
it Eu

Fe
72 Gd
ur K
A La
A Li

Mg
H

/t He
Na

A Nd
Ni
P
Pb

/C Pd
7Z Rh
/r Ru

Sb
7a,Z^ aJ Se

R ^ Sn
A Sr
,P Is
R Th
/L TI
it Ti

U
V
yA.

/G Y
/L zn
T Zr

( 15 )
)

( 18 ) (21)
145.262 149,75I 3% 165,419 172,023 4% (33)

201 (216) 153 (166) 233
(12) NO (12) HO NO
HO NO NO NO No
NO NO NO HO (283)

625 (689) 556 (642) 310
(11) (15) (11) (14) . NO
No NB HB No NO
HO NO (4) NO No

737 772 5% 748 779 4% NO
(14) (21) (14) (19) (6)
NO NO NO NO NO
HO 80 NO NO NO

19.254 20,108 4% 20,204 21,233 5% (10)
NO NO NO NO NO
NO No no NO NO
NO HO NO NO NO
NO NO NO NO NO

(107) NO (107) NO (41)
755 783 4% 807 844 5% NO
NO NO NO HO . NO

27.221 27.947 3% 27,745 29.137 5% 462
263 (374) 283 (324) NO
(66) (76) (70) (80) No
552 614) 586 639) NO
374 417) 421 474) NO
HO NO NO NO NO
NO NO NO HO NO
NO NO NO NO MO

(40) NO (50) NO HO
(63) NO (74) NO NO
853 (912) 820 (878) (118)
NO NO No NO NO

(17) (18) (18) (19) No
HO NO NO HO • NO
NO NO HO NO no
(9) (10) (11) (12) NO
HO NO NO HO NO
HO NO HO NO NO
No NO NO N0 NO
NO' NO HO NO NO
(6) NO (6) NO NO
98 (101) 123 (1281 NO
42 (39) 44 (42) NO

Yes

Yes

Yes

"Caiculated"
I0L HOL

ug/ml ug/mL
------- -------

0.010 0.1000
0.060 0.6000
0.080 0.8000
0.020 0.2000
0.010 0.1000
0.005 0.0500
0.500 e.0000
0.050 0.5000
0.005 0.0500
0.100 1.0000
0.010 0.1000
0.020 0.2000
0.005 0.0500
0.050 0.5000
0.200 2.0000
0.010 0.1000
0.500 5.0000
1.000 10.0000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.005 0.0500
0.030 0.3000
0.080 0.8000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.060 0.6000
0.300 3.0000
0.300 3.0000
0.200 2.0000
0.050 0.5000
0.100 1.0000
0.080 0.8000
1.000 10.0000
0.005 0.0500
0.500 5.0000
0.800 8.0000
0.005 0.0500
0.500 5.0000
2.000 20.0000
0.010 0.1000
0.200 2.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000

Note: 1) Values reliable to 2 1/2 significant digits. ^( )" results are <HOL but »10L.
^.^ 3 2) Blank is reported In ug/g "equivalence" to Indicate blank affect an sample.

`^ 3) The process "Blank" has not been subtracted from the "Sample & Ouplicate" results.
'a 5 4) At 50-100 times the IOL. precision is estimated at +/-10: and accuracy at -/-15%.

^ 0- 5) NO": Estimated Sample Detection Limit (ug/g) a ( [OL In ug/mL) ( Oil Fctr)
6) Potential chemical/physical interferences if Sample Results >5X MOL and Percent Oifference ( %0) >10%.
7) ">HOL?" • Yea: Blank results are above HOL and require Investigatian for potential contamination.
8) "xx": Arsenic channel malfunction: results erratic and unusable.

Data. Including calibration/OC, archived File ICP-325-405-I-08/25/93

4
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I Table 2-2b : T-102 Core 55, ICP Core Composite Acid Digestion - QC Results

Project: SST
Prpcedure:PNL-ALO-211

N&TE: JA ICP V873520

Samp Logl »>
ICP Run I »>
Oil Fctr

ICP Oil >»

08/25/93 : Analyzed
m082593 : File

Report Page I of 2

93-08755ps
35

110.00
1.00

Category Average I PreSpk Spike Spike. 81k Spike IPostspk PastAnaly te I al&a2 20% 5T0 Added Sample Spk Control Spk ST0 SpikeI 1 ug/g RPO Flg ug/mL ug/g ug/g Rec Fig ug/mL Rec Flg ug/mL ug/mL

Ag B --- 50 104 108 90% 46 92% 50
__ _____

4!Al A 155,341 13% 250 520 203.119 n/a 225 90 250 n/aAs
8

C
a

xx
177 27%

200 415 xx xx 200 xx

Ba - --- 50 104
205
112 96% 48 96% 50 48Be C --- 5 10 (10 109% 5 94% 5 581 8 --- 500 1038

^
(1,078 104% 343 69% 4 500 509Ca A 591 12% 500 1038 1.567 91% 469 94% 500 434Cd B --- 25 52 60 95% 24 98% 25 23Ce 8 --- NO

Co - ---
)Cr A 743 1% 50 104 836 n/a 49 98% 50 n/aCu - --- (15)

Dy - --- NO
Eu - --- NO
Fe A 19.729 5% 50 104 11.106 n/a 51 102% 50 n/a
Gd - --- NO
K B --- 1000 2076 (1•6 9 ) 78% 728 73% 4 1000 801La 8 ---

D
H

LI B --- NO . .
(100)

Mn A 781 7% 10 21 783 n/a 10 97% 10 n/a
No B --- NO
Na A 27.483 2% 1000 2076 30.014 n/a 974 93% 1000 n/e
Nd 8 273 7% 340
NI 8 --- 50 104 174 1035 49 98% 50 43P A 569 6% 601
Pb C 398 12% 500 1038 1.344 93% 480 96% 500 441
Pd - --- NO
Rh --- NO
Ru - --- NO
Sb C --- (69)
Se C --- 500 1038 1.217 111% 545 109% 500 542
Si 8 831 4% 500 1038 1.259 39% M 517 103% 500 637
Sn --- NO
Sr 8 --- (18)
Te - --- ND
Th - --- NO
Ti B --- (11)
T1 C --- NO
U - --- 1000 2076 (2.477) 119% 893 89% 1000 1207
y - --- 50 104 96 93% 45 91% 50 47
^ ND

)
Zn - 111 22% ' 92
Zr A 43 5% 50 104 146 100% 46 93% 50 49

Note: 1) Val ues reliabl e to 2 1/2 significant digit s. "( )" results are <MOL but =1I0L.
2) At 50-100 times the IDL., precision Is estimated at t/-10% and accuracy a t */-15%.
3 Where results are >[DL the "Blank" have been subtrac ted from th e "Spike Control".
4 Spi k e (N) indicates spike Is outside the OC recovery crite ria.
5 t'): RPO > 20X and both sample a nd duplica te results >NDL.
6) If spike is <2 5X of saurple concentration, Rec is not calculated as indica ted by the "n/a".
7 If sample or duplicate results are <MOl then average is not cal culated (i .e.,
8 xz": Arsenic channel malfunction; results erratic and unusabl e.

Rec Flg

88%

97%
101%
102%
87:
91%

80%

87%

88%

108%
127% N

121%
94%

97%

0

ICP ANALYSIS REPORT
"" QC Results '...

93-08755a4 93-08755a5
32 34

399.92 192.68
2.00 2.00

2-10 j4-38
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ICP Analysis -- Water Leach Results

ICP analyses were performed on water leaches prepared from Core 55

composite material. The core composite samples were leached following procedure

PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples," and then

analyzed following procedure PNL-ALO-211, "Determination of Elements by

Inductively Coupled Argon Plasma Atomic Emission Spectrometry." The water

leaches were performed in the SAL and the sample aliquots transferred to the

Inorganic Analysis Group for subsequent ICP analysis. All ICP analyses were

performed on a Jarrell-Ash ICP system with interelement corrections for spectral

interferences being performed on-line.

The water leach results for the composite sample, duplicate, and blank are

reported along with the associated sample QC results. The leachates were

analyzed at both a Zx and 10x dilution with the corresponding percent difference

(%D) used to indicate a potential matrix interference; interferences are

46
suspected if the %D exceeds 10% and the 10x dilution result is greater than five

times the MDL. The RPO for duplicate analyses is shown, and the flag "*" is used

to indicate when the RPD has exceeded 20% and the quantitated results exceed the

MDL. An estimate of the sample detection limit can be obtained by multiplying

the analyte's "IDL" value by the appropriate sample "Dil Factor." It should be

noted that the processing blank has not been subtracted from the reported sample

results. However, processing blank.results greater than IDL are subtracted from

the Blank Spike control prior to determining the percent spike recovery. Also,

no CRI MDL standard was analyzed; see Deficiency Report DR-93-033.

Core 55 Composite (93-08755-C) -- Table 2-3a through 2-3b : The only major water

soluble analyte appears to be Na, with very minor contributions from Al, Cr, Fe

and P. The components measured by the ICP on the water leach account for only

about three percent of the total sample wet weight. This water soluble fraction

represents about a tenth of the wet weight fraction of analytes measured from the

fusion preparation, which is considered to be a complete dissolution. The sample

^ and duplicate RPD is considered very good for the Na results and adequate for the

remaining analytes at low concentrations. However, we failed to meet the ±20%

RPD acceptance criteria for analytes 10x the IDL (i.e., at the MDL).

2-11
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The full suite of sample QC (i.e., duplicate, pre-spike, and post-spike) •

was performed. The percent recoveries for the Blank Spike "control" are

reasonably good with all recoveries being between 80-120%; except Ca which shows

a high bias (i.e., 167% recovery). The percent recoveries for the spiked sample

are generally very poor with recoveries ranging from "not detectable" to well in

excess of 200%. The primary explanation for this phenomenon is that the high

acid spike solution has been added to thesample during the leaching process;

this changes the leaching characteristics of the leach and 1) extracts higher

concentrations of some analytes and 2) leads to precipitation of spiking analytes

due to a significant pH change. DR-93-033 addresses the need for spiking

solutions for "water soluble" analytes which can be added during the leaching

process. For a few spikes, recovery is meaningless since the spike is less than

25% of the sample's measured concentration; the pre-digestion spikes additions

for Cr and Na were at insufficient levels for recovery quantitation. The post-

spike recoveries were all within the 75%-125% acceptance criteria, except Si

which recovered slightly high at 127%. The arsenic results for this set of

analyses are unusable due to a malfunction of the ICP's As channel.

0

i
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Table 2-3a : T-102 Core 55, ICP Core Composite Water Leach

Project: SST ICP ANALYSIS REPORT Analyze Date: 08/23/93
Procedure: PNL-ALO-211 Sample Results ° File: m082393

MBTE: JA ICP V873520 Report Page I of 2

Samp Lag/: 93-08755c1 93-08755c1 93-08755c2 93-08755c2 93-08755c3
ICP Run h. 33 32 35 34 31
Oil Fctr: 201.58 1007.92 202.80 1014.01 206.50

ICP 011: 2.00 10.00 2.00 10.00 2.00
1<--------- Sample---------- 1<-------- Ouplicate-------- >J 1<----81ank----- >1

Anaiyte

-----------

ug/g

---------

ug/g

---------

%0 ug/g
-

ug/g %0 ug/g >HOL?

Aq HO ND
- - --------- -

HO
-------- ---

NO
--------- -----

NO
^A7 950 834 12% 788 ( 595) 80

As xx xx xx xx xx
fL 8 ND NO ND NO HO

Be NO NO NO NO NO
Be NO NO NO HO NO

j Ca (14) NO ( 13) NO NO
Cd NO ND ND NO NO

2 Ce NO NO NO NO NO
/L Co ND NO NO NO 40

Cr 767 770 0% 776 774 0% NOA
i., Cu HO NO NO NO 40
IL Dy ND NO NO NO NO

NO NO ND ND
7- Fe 130 (92)

_
91 (17) NO

R Gd NO NO NO NO NO
K NO NO NO NO NO

l-' La NO NO NO NO NO
/L Li NO HO NO NO NO
/2 Mg NO HO ND NO NO
T Mn 10 (8) ( 6) NO 40
/1 NO (7) HO ( 7) HO NO

Na 28,121 28.524 1% 29,569 29,041 2% NO
Jv Nd NO NO NO NO NO

Ni HO NO NO NO NO
P 408 ( 420) 423 ( 402) 40
Pb NO NO NO NO NO

R Pd NO NO NO NO NO
/( Rh NO ND NO HO NO
/L Ru • NO NO NO NO NO

Sb NO HO NO HO NO
Se NO NO NO NO NO

A Si (45) NO (47) HD HO
2 Sn NO NO NO HD ND
R Sr ND NO NO NO ND

To NO NO NO NO 80
Th NO NO NO NO • NO

/Z Ti NO NO NO NO NO
12 TI ND ND NO NO HO

U ND NO ND NO NO
G? V HO NO NO NO NO
/4 V ND NO ND NO NO
/j Y NO NO ND ND NO
At Zn NO NO ND NO NO
G.J Zr NO NO NO NO NO

"Calculated'-
10L MOL

ug/mL ug/ml

------- -------
0.010 0.1000
0.060 0.6000
0.080 0.8000
0.020 0.2000
0.0I0 0.1000
0.005 0.0500
0.500 5.0000
0.G5D 0.5000
0.005 0.06a0
0.100 1.0000
0.010 0.1000
0.020 0.2000
0.005 0.0500
D.OSO 0.s00o
0.200 2.0000
0.010 0.1000
0.500 5.0000
1.000 10.0000
0.050 0.5000
0.030 0.3000
0.100 1.0c00
0.005 0.0500
0.030 0.3000
0.080 0.8000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.060 0.6000
0.300 3.0000
0.300 3.0000
0.200 2.0000
0.050 0.5000
0.100 1.0000
0.080 0.8000
1.000 10.0000
0.005 0.0500
0.500 5.0000
0.800 8.0000
0.005 0.0500
0.500 5.0000
2.800 20.0000
0.010 0.1000
0.200 2.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000

Note: 1) Values reliable to 2 1/2 significant digits. "( ) " results are <NOL but •>IDL.
2) Blank is reported in ug/g "equivalence" to indicate blank effect on sample.
3) The process "Blank" has not been subtracted from the "Sample & Ouplicate" results.
4) At 50-100 timei-the IOL, precision is estimated at *1-10% and accuracy at +/-15%.

2 s^ 5) "NO"; Estimated Sample Detection Limit (ug/g) •(fOL in ug/mL) (Oil Fctr)
/0 6) Potential chemical/physical Interferences if Sample Results >5% N0L and Percent Difference (%D) >10%.

7) ">HOL?" - Yes: Blank results are above MOL and require investigation for potential contamination.
8) "xx": Arsenic channel malfunction: results erratic and unusable.

Oata. Including callbration/OC. archived File 1CP-325-405-I- 08/23/93

,.
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J Table 2-3b : T-102 Core 55, ICP Core Composite Water Leach - QC Results ®

Project: SST ICP ANALYSIS REPORT 08/23/93 : Analyzed
Procedure:PflL-ALO-211 ' '••• QC Results `•"• m082393 File

M&TE: JA ICP Y8735Z0 Report Page 1 of 2

Samp Logf »> 93-08755c4 93-08755c5 93-087SSps
ICP Run /»> 44 46 51
Dil Fctr »> 192.97 203.63 110.00

2.00 - 2.00- 1.00ICP Oil »> -----

k

______________
Category Average <PreSpk Spike Spike+ Btk Spie I PustSpk Post

Analyte al&aZ 20% STO Added Sample Spk Control Spk ST0 Spike Spk
1 t ug/g RPD F1g ug/mL ug/g ug/g Rec Fig ug/mL Rec Flg ug/mL ug/mL Rec Flg_____ ____ ________ ____ ___ ______ ________ _________ ____ ___ _________ ____ ___ ______ _________ ____ ___
Ag B --- 50 47 54 113% 50 101X 50 51 101%
Al A 869 19% 250 238 3,350 1010% N 253 101% 250 n/a
As C xx xx 200 xx
B B --- (18)
Ba - --- 50 47 56 118% 54 107% 50 53 106%
Be C --- 5 5 ( 5) 107% 5 105% 5 5 105%
Bi B --- 500 474 NO OX N 495 99% 500 510 102%
Ca A --- 500 474 1.047 218% N 837 167% 4 500 502 100%
Cd B --- 25 24 29 123% 27 107% 25 26 105X
Ce B --- . NO
Co - -- ND
Cr A 772 1% 50 47 745 n/a 54 108% 50 n/a
Cu - --- (3)
Oy - --- NO
Eu - --- NO
Fe A 110 35X 50 47 146 34% N 54 107% 50 57 114%
Gd - --- NO
K B --- 1000 948 (974) 103X 964 96% 1000 1073 107%
La B --- (12)
LI B --- NO
Mg A --- (76) •
Mn A --- 10 9 472 4869% H 11 130% 10 11 111%
Mo 8 --- NO
Na A 28,845 5% 1000 948 29,023 n/a 1193 119% 1000 n/a
Nd B --- 241
Ni 8 50 47 62 131% N 53 107% 50 55 109%
P A 415 3% 262
Pb C 500 474 678 143% 532 106% 500 526 105%
Pd - No
Rh - • --- NL1
Ru - --- NO
Sb C --- NO
Sc C --- . (22) S00 634 127X N
SI B --- 500 474 1,024 206% M S80 116% 500 596 119%
Sn - --- - - NO
Sr 8 --- 14
Te - NO
Th - --- HO
Ti B --- NO
TI C --- NO
U - --- 1000 948 ( 1.622) 171% 1018 102X 1000 1243 124%
V - --- 50 47 31 65% 51 101% 50 51 102%
Y - --- ND
Y (4)

Zn - --- (25)
Zr A --- 50 47 XO 0% N 52 104: 50 53 106X

Nate: 1) Values reliable to 2 1/2 significant digits. "( ) " results are <MOL but =>IDL.
2) At 50-100 times the IDL.,precision is estimated at H-10X and accuracy at +/-15X.
3) Vhere results are >IDL the "Blank" have been subtracted from the "Spike Control".
4) Spike Flag ( H) indicates spike I s outside the QC recovery criteria.
5) 20% Flag ` •): RPO > 20% and both sample and duplicate results >MOL.
6) If spike is <25X of sample concentration. Rec is not calculated as indicated by the "n/a".
7) If sample or duplicate results are <NOL then average is not calculated ( i.e., "--").
8) "xx": Arsenic channel malfunction; resulta erratic and unusable.

\ J
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ICP Analysis -- Acidified "Blank" Results

ICP analyses were performed on water blanks (i.e., T-102 Field Blank, HLRF

Hot Cell Blank, and HLRF DIW) associated with the processing of T-102 Core 55.

The water samples were acidified with HNO3 and then analyzed following procedure

PNL-ALO-211, "Determination of Elements by Inductively Coupled Argon Plasma

Atomic Emission Spectrometry." The acidifications were performed by SAL staff

and the sample aliquots transferred to the Inorganic Analysis Group for

subsequent ICP analysis. All ICP analyses were performed an a Jarrell-Ash ICP

system with interelement corrections for spectral interfererices being performed

on-line.

The water blanks were processed and analyzed as a single batch; the results

are reported along with the associated sample QC results. All samples were

analyzed at lx and since no analytes except Na were found above 5xMDL, no serial

dilutions were performed. The RPD for the duplicate analyses is shown, and the

40

flag "*" is used to indicate when the RPD has exceeded 20% and the quantitated

results exceed the MDL. An estimate of the sample detection limit can be

obtained by multiplying the analyte's "IDL" value by the appropriate sample "Dil

Factor"; note that at 1x the sample detection limit is the IDL. Since these

samples are.."blanks" and are analyzed directly, no processing blank has been

analyzed with these samples. It should be noted that the arsenic results for all

analyses associated with the water blanks are unusable due to a malfunction of

the ICP's'As channel. Also, no CRI MDL standard was analyzed; see Deficiency

Report OR-93-033.

HLRF Hot Cell Blank (93-09774-R) -- Table 2-4a through 2-4b : The only analytes

detected above the MDL are Na and Ca, being about 5 and 0.5 µg/mL, respectively.

The RPDs for Na and Ca are very good, as would be expected for duplicate water

analyses. The Cd recoveries on analytical QC standards demonstrated consistently

high recoveries (nominally 112%); therefore, the reported Cd results are

presented for information only. Spikes added to the sample by SAL demonstrated

excellent recovery, ranging from 92% to 110%. It should be noted that only Part

^ A of the standard spiking solution was added to the HLRF Hot Cell Blank;

therefore, As and Se are not present.

2-15
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HLRF DIW (93-09804-R) -- Table 2-4c : There were no analytes detected above the

MDL; therefore, the DIW used for the HLRF Hot Cell Blank should not contribute

significantly to the Na and Ca concentrations observed in the Hot Cell Blank.

T-I02 Field Blank (93-05874-R) -- Table 2-4d : The only analytes detected above

the MDLare B, Ca, Na, and Si. The Ca and Na concentrations are similar to those

found in the HLRF Hot Cell Blank. The B and Si appear to be unique to the Field

Blank (i.e., relative to other water blanks analyzed). The RPDs for the analytes

above the MDL are excellent, which is typical for duplicate analyses of water

containing low analyte concentrations.

\ J

J
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Table 2-4a : T-102 HLRF Hot Cell Blank, Acidified

Project: SST ICP ANALYSIS REPORT Analyze Date: 09/02/93
Procedure: PNL-ALO-211 Sample Results •• File: n090293a

H&TE: JA (CP V873520 Report Page I of 2

Samp Logi: 93-09774r1 93-09774r2
ICP Run /: 26 27
Oil Fctr: 1.00 1.00

ICP Oil: --- 1.00 1.00
1<---------Sample--------- +-------- Ouplicate------->^ ( <-Blank->(

Analyte - ug/mL ug/mL XO ug/mL ug/mL X0 ug/mL
-----------

Ag
--------- --------- ---

NO LiT
--------- --------- ---

NO
---------

,
Al NO - NO No 81ank
As xx xx Analyzed
8 NO 'R HO
Ba HO NO
Be NO NO
81 NO NO
Ca 0.513 0.508
Cd (0.009) T ( 0.007)
Ce NO R. 80
Co HO 40

_Cu (0.01 5) 5)( 0.0O 0
1,

N0

^Fe (0.038) ( 0.039)
Gd MO 'e NO
K NO NO
La NO ^ 40
Li - NO R NO

^Hn (0.028) (0.028)
He NO yZ NO
Na 5.212 5.183
Nd (0.125) (0.117)
Ni (0.049) (0.048)
P (0.139) (0.140)
Pb
Pd

NO
NO IZ

NO
NO

Rh NO it NO
Ru NO 2, NO
Sb NO NO
Se NO NO

7(0.1 ) (0.1 5 )
Sn

0
RN

0
H

Sr HO LL NO
fe NO e^. NO
Th NO ^ NO
Ti NO NO
Ti NO ^ NO
U NO NO

V XO NO
Y 40 ^ NO
Zn (0.060) R. (0.058)
Zr NO LLT NO

'•Calculated•'
lOL MOL

ug/mL ug/mL

------- -------
0.010 0.1000
0.060 0.6000
0.080 0.8000
0.020 0.Z000
0.010 0.1000
0.005 0.0500
0.500 5.0000
0.050 0.5000
0.005 0.0500
0.100 1.0000
0.010 0.1000
0.020 0.2000
0.005 0.0500
0.050 0.5000
0.200 2.0000
0.010 0.1000
0.500 5.0000 -
1.000 t0.0000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.005 0.0500
0.030 0.3000
0.080 0.8000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.060 0.6000
0.300 3.0000
0.300 3.0000
0.200 2.0000
0.050 0.5000
0.100 1.0000
0.080 0.8000
1.000 10.0000
0.005 0.0500
0.500 5.0000
0.800 8.0000
0.005 0.0500
0.500 5.0000
2.000 Z0.0000
0.010 0.1000
0.200 2.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000

Note: 1) Values reliable to 2 1/2 significant digits. "( ) " results are <MOL but •>IOL.

2^ Blank Is reported in ug/g "equivalence"to indicate blank effect an sample.

3 The process "Blank" has not been subtracted from the "Sample & Ouplicate" results.

4) At 50-100 times the IOL. precision is estimated at N-10X and accuracy at +/-15X.
5) "NO"; Estimated Sample Detection Limit (ug/mL) •(I0L in ug/mL) (Oil Fctr)
6) Potential chemical/physicai interferences if Sample Results >SX HOL and Percent Difference (7.0) >10X.

7) ">HOLZ" - Yes: Blank results are above HOL and require investigation for potential contamination.

8) "xz": Arsenic channel malfunction: results erratic and unusable.

Data. Including callbration/GC. archived File ICP-3Z5-405-I-09/02/93

/Of^.sfy3
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Table 2-4b : T-102 HLRF Hot Cell Blank, Acidified - QC Results •

Project: 55T ICP ANALfSIS REPCRT 09/02/93 : Analyzed
Pracadure:PNL-ALO-21l ••• QC 2eaults ••"' m090293a : File

ABTE: JA ICP Y8735Z0 Report Page I of 2

Samp log/ 93-09174r4
ICP Run I » 28
9i1 Fctr > 1.00

IC7 Oli »> 1.00
--------------- _____---_

Categery Average PreSpk Spike Spike. 61k Spike IPastSpk Post
Analyte ) a18a2 20% STO Added Sangle Spk Control Sok STO Spike Spk

t I uq/ml RPO FTg ug/ml ug/ml ug/hd Rea Fig ag/mL Rec Fig ug/ml ug/ml Rec Flg-- -- ---- ------- --- _-- ------ ------- __- ------ -______--
Aq 8 -- 50 0.492 O.t55 93

^
• - 50

Al A --- 250 2.465 2.436 99% ' 250
As C xx r.t 200
8 0 --- NO Post spike perfarned
as - --- 50 0.492 0.515 105% 50 with 93-087551,
Be C -- 5 0.049 0.052 104 5 fusipn samplea
80 8 500 4.921 _ 5.114 104X 500
Ca A 0.511 - 1% 500 4.921 5.555 IuZX 500
Cd 8 -- 25 0.246 0.273 lOP 25
Ce 6 --- No
Co - --- 0.63a
Cr A --- 50 0.492 0.528 107: 50
Cu - -- (0.0161

- --- N0By
E. NO
Fe A --- 50 0.492 0.555 1051 50
Gd --- NO
K 8 --- 1000 9.842 10.900 111X 1000
La 0 NO
Li a NO
Ng A NO
Mn A --- 10 0.098 0.135 109% 10
Np 0 --- NO
Na A S.198 IX 1000 9.342 14.380 98% 1000
Nd 0 --- (0.376)
NI 8 --- - 50 0.492 0.574 lUIZ - 50
P A --- (0.114)
Pb C -- 500 4.921 5.126 1081 500
Pd - --- No
Rh - --- N0
Ru - --- NO
Sb C - NO
Se C --- (0.557) 500
SI 8 --- 500 4.921 5.563 110% 500
Sn --- N0
Sr 9 --- 80

To
- --- N0

Th --- NO
Ti e --- N0
Ti C -- - - NO
U - --- 1000 9.842 (10.600) 108I 1000
V - -- 50 0.492 0.501 102X 50
Y NO
T _ '-- Ilp
Zn --- (0.057)
Zr A --- 50 0.192 0.504 10P S0

Note: 1) Values reliable to 2 1/2 significant digits. '( )- results are MOLbut •>(0L.
2) At 50-100 time the lOL., precision Is estiauted at "/-10% and accuracy at •/-15X.
3) Vhere results are >101. the "91ank" have been subtracted fran the -Spike Cpntroi-.
4) Spike Flag (N) Indicatee spike Is outside the OC recovery criteria.
SI 20% Flag I'): RPO > 20% and both ea_-qle and duplicate results >NOL.
6) If spike Is <YS% of fample cencentratien. 7ee Is net calculated as Indicated by the
7) If cample or duplicate results are <NOL thm avarage Is not calculated (i.e..
8) xx-: Arsenic channel malfunction; reaults erratic and unusable.

0
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Table 2-4c : T-102 HLRF DIW, Acidified

Project: SST ICP ANALYSIS REPORT
Procedure: P1IL-ALO-211 '• Sample Results •'

M3TE: JA ICP V873520

Samp Lagt: 93-09804r1 93-09804r2
ICP Run t: 26 27
011 Fctr: 1.00 1.00

r]

4

ICP 0ii: 1.00 1.00
1<--------- Sampie--------- > ^<--------Ouplicate-------- Average 20%

Analyte
_________

ug/mL ug/mL %0
_________ _________ ___

ug/mL ug/ml = ug/mL RPO F1g
_

Ag NO uT
__ ______ _________ ___ ________ ___ ___

NO ---
Al NO NO
As
B

xx
NO '{Z

xx xx
NO ---

8a NO NO ---
Be NO NO ---
81 NO NO
Ca NO NO ---
Cd No LL3 NO ---
Ce NO z NO ---
Co NO NO ---
Cr NO NO ---
Cu (0.017) (Z NO ---
Dy NO Q NO ---

Fe (0.013) (0.01a)
Gd 40 ^ NO
K (1.192) (1.040) ---
La MD NO ---
Li NO NO ---

7 )(O.O (O.O 7 )
No

0 ^
H

0
N

Nd • (0.190) ^h (0.200) ---
Ni NO NO
P NO NO
Pb
Pd

NO
NO

NO
(0.977)

Rh NO NO
Ru ND NO ---
Sb ND ND ---
Se NO NO ---

B )(O.I (O.1 7 )
Sn

D ^
N

N 0

Sr NO lT- NO ---
Te NO ^ NO
Th NO R 40
TI NO R. NO ---
Ti XO N, NO ---
U NO NO ---
4 NO NO

Y NO Q NO ---
Zn (0.119) 2 (0.118) ---
Zr NO uT NO

Analyze Date: 09/02/93
File: m090293b

Report Page I. of I

"Calculated•'
IDL NOL

ug/mL ug/mL
_______ _______

0.010 0.1000
0.060 0.6000
0.080 0.8000
0.020 0.2000
0.010 0.1000
0.005 0.0500
0.500 5.0000
0.050 0.5000
0.005 0.0500
0.100 1.0000
0.010 0.1000
0.020 0.2000
0.005 0.0500
0.050 0.5000
0.Z00 2.0000
0.010 0.1000
0.500 5.0000
I.000 10.0000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.005 0.0500
0.030 0.3000
0.080 0.8000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.060 0.6000
0.300 3.0000
0.300 3.0000
0.200 2.0000
0.050 0.5000
0.100 1.0000
0.080 0.8000
1.000 10.0000
0.005 0.0500
0.500 5.0000
0.800 8.0000
0.005 0.0500
0.500 5.0000
2.000 20.0000
0.010 0.1000
0.200 2.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000

Note: 1) Values reliable to 2 1/2 significant digits. "( ) " results are <MOL but •>(OL.
Z) 81ank is reported In ug/g "equivalence" to indicate blank effect an sample.
3) The process "Blank" has not been subtracted from the "Sample & Ouplicate" results.
4) At 50-100 times the IOL, precision is estimated at -/-10% and accurac y at
5) "NO"; Estimated Sample Detection Limit (ug/mL) •(IOL in ug/mL) ( Oil Fctr)
6) Potential chemical/physical Interferences if Sample Results >5X MOL and Percent Difference ( ;A) >10X.
7) 20X Flag ( '): RPO > 20% and both sample and'duplicate results >NOL.
8) "xx": Arsenic channel malfunction; results erratic and unusable.

Data, including calibratien/OC, archived File ( CP-325-405-1-09/02/93

,A-^ /01 Z S /q 3
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I Table 2-4d : T-102 Field B•lank, Acidified
Project: SST ICP ANALYSIS REPORT

Procedure: PNL-ALO-211 - ** Sample Results **
M&TE: .lA ICP 41B73520

Samp Log#: 93-05874r1 93-05874r2
ICP Run !: 29 30
Oil Fctr: 1.00 1.00

ICP Dil:

Analyte

Note:

/

1.00 1.00
^`---------Sample---------+-------- Duplicate-------- '^

ug/mL ug/mL %0_-- ug/mL ugJmL :GO
--------- ---

NO LtT

--------- ---------

ND
NO ND

0.268 ^ 0.271
NO NO
No NO
NO ND

0.510 0.514
NO t,13' NO
ND R NO
NO R ND
NO NO
NO R NO
NO NO
NO ND
NO NO
No (L, NO
NO No
NO iZ ND
NO 'IZ ND
HD R. ND

(0.0N2 ) (0.0N2 )0

k

0

2.277 2.286
(0.170) (L (0.213)

no - NO'
No NO
ND
ND R

NO
NO

NO Q NO
NO (Z NO
NO NO
NO NO

1.964 1.962
NO NO

ND
Q

NO
NO Q NO
NO NO
NO ND
NO NO
ND HO
ND (L NO

(O.ONI j ^ 6 )(O.OD D
N

Average 20%
ug/mL RPO Flg-

xx
0.269 1%

0.512 1%

2.282

1.963

0%

0%

Analyze Date: 09/02/93
File: m090293c

Report Page 1 of 1

**Calculated**
IOL MDL

ug/mLug/mL- - -

0.010 0.1000
0.060 0.6000
0.080 0.8000
0.020 0.2000
0.010 0.1000
0.005 0.0500
0.500 5.0000
0.050 0.5000
0.005 0.0500
0.100 1.0000
0.010 0.1000
0.020 0.2000
0.005 0.0500
0.050 0.5000
0.200 2.0000
0.010 0.1000
0.500 5.0000
1.000 10.0000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.005 0.0500
0:030 0.3000
0.080 0.8000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.060 0.6000
0.300 3.0000
0.300 3.0000
0.200 2.0000
0.050 0.5000
0.100 1.0000
0.080 0.8000
1.000 10.0000
0.005 0.0500
0.500 5.0000
0.800 8.0000
0.005 0.0500
0.500 5.0000
2.000 20.0000
0.010 0.1000
0.200 2.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000

1) Values reliable to 2 1/2 significant digits. "( )" results are <MOL but ='IOL.
2) Blank is reported in ug/g "equivalenr.e" to indicate blank effect on sample.
3) The process "Blank" has not been subtracted from the "Sample & Duplicate" results.
4) At 50-100 time's the IDL, precision Is estimated at +J-10% and accuracy at +/-15%.
5) "NO": Estimated Sample Detection Limit (ug/mL) _(IDL in ug/mL) * (Oil Fctr)
6) Potential chemical/physical interferences if Sample Results 'SX MDL and Percent Difference (XO) '10%.
7) 20% Flag (*): RPO > 20% and both sample and duplicate results >MOL.
8) "xx": Arsenic channel malfunction; results erratic and unusable.

Data, including calibration/QC, archivedFile ICP-325-405-4-09/02/93

do-) Io Ja 5 j93
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Ion Chromatooraohic Analysis Results : Table 2-5a through 2-5d

The IC analyses were performed on water leaches prepared from Core 55 composite

material and on "water blank" samples (i.e., T-102 Field Blank, HLRF Hot Cell

Blank, and HLRF DIW Blank). The core composite samples were leached following

procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples,"

and then analyzed for the anions fluoride, chloride, nitrite, nitrate, phosphate,

and sulfate following procedure PNL-ALO-212, "Determination of Inorganic Anions

by Ion Chromatography." The water blanks were analyzed directly by procedure

PNL-ALO-212 after filtering. The water leaches were performed in the SAL and the

sample aliquots, along with the filtered water blanks, transferred to the

Inorganic Analysis Group for subsequent IC analyses. All IC analyses were

performed on a Dionex 4500i Ion Chromatograph system and the lowest calibration

standard for each analyte is defined as the method detection limit (MDL), the IDL

has been shown to be approximately 1/2 the MDL. A CRA MDL Standard was analyzed

and recovered all anions within the acceptance limit of 70% to 130%.

16
Core 55 Composite (93-08755-G) -- Table 2-5a : Nitrite/nitrate comprise over•90%

of the anion concentration measured. For all anions, the RPD values were less

than 10%, indicating consistent aliquoting leaching and very good analytical

precision. The Spike Blank control demonstrated a consistently high recovery;

nominally 125% for all anions. Since other QC spikes (e.g., 93-08755-C4 and 93-

09774-Q4) were acceptable, the high recovery is attributed to a small spiking

error and is not considered as indicative of a bias in the results.

T-102 Field Blank (93-05874-0). HLRF Hot Cell Blank (93-09774-0), and HLRF DIW

"Blank" (93-09804-Q) -- Tables 2-5b through 2-5d : None of the water blanks

contained any appreciable quantity of anions. The IC sample aliquot for the

Field Blank duplicate measured nitrate at 4.4 µg/mL and appears to have been

contaminated since neither the sample nor spiked sample indicate comparable

nitrate levels; also, the ICP aliquot for cations shows no contamination. Since

the detected anion concentrations are less than 10xIDL, the RPDs have not been

calculated (with the exception of the Field Blank nitrate results). The matrix

spike addition performed on the Hot Cell Blank sample, recovered all anions

between 83% and 105%.

2-21
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Analyte ALO Log # (1) Sample'0

(µg/g)

(2) Duplicatea"

(µg/g)

RPDb

(%u)
(3) Blankac

(µg/g)
(4) Samplec` e
Spike (%Rec)

(5) Blankc e

Spike (%Rec)

lIg-CVAA 93-08755-D 7.7 4.8 46 (0.01) n/a 102

Cr(VI) 93-08755-C 741 745 1 <100 p 106 --

pH 93-08755-M 9.8 9.8 0 7.5 -- --

Of-I 93-08755-M ND ND n/a ND -- --

CN 93-08755-G 3.9 4.4 13 ND 80 88

N1:3N 93-08755-C (27) ND n/a ND p 100 --

TOC-Direct 93-08755-J 520 680 28 xx 60 & 106 --

TOC-Leach 93-08755-C 650 660 2 80 -- --

TIC-Direct 93-08755-J 2280 2660 15 xx 86 & 117 --

TIC-Leach 93-08755-C 3500 3410 3 ND p 111 --

TC-Direct 93-08755-J 2800 3350 18 ^x - --

TC-Leach 93-08755-C 4150 3980 4 80 p 102 --

Fluoride 93-08755-C 220 220 0 <40 94 130

Chloride 93-08755-C 300 300 0 <40 80 120

Nitrite 93-08755-C 8000 8000 0 <80 93 117

Nitrate -- 93-08755-C .• 34000 36000 6 <80 - 103 131

Phosphate 93-08755-C 1110 1150 4 <80 96 126

Sulfate 93-08755-C 1620 1520 6 <80 " 101 123

a) Results in () are <MDL but >=IDL. ND = Not Detected (i.e., <IDL). "<" Result = Less Than Stated MDL.
b) RPD = "n/a" when either sample and/or duplicate are <IvIDL.
c) "xe": Analysis not performed on sample; e.g., only one Blank, Sample Spike, and Blank Spike analyzed per batch.
d) "n/a": Sample result >4X spiking level :::: PrePix "p" indicates "post" spike result for Sample.

1 e) "- ": No Sample Spike or Blank Spike required for pH , Cr(VI), NHjN, or TOC.
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Analyte ALO Log # (1) Sample°C
(µg/mL)

(2) Duplicatea°
(µg/mL)

RPDb
(°/a)

(3) Blank°C
(µg/mL)

(4) Sample°`
Spike (%Rec)

(5) Blanke `
Spike (%Rec)

pH 93-09774-P 8.4 8.5 1 xx -- --

OH 93-09774-P ND ND n/a -- -- --

CN 93-09774-P (0.011) (0.010) n/a -- 124 xx

NH3N 93-09774-R ND ND n/a -- p 90 --

TOC-Direct 93-09774-P 3 ND n/a -- 103 --

TIC-Direct 93-09774-P ND ND n/a -- 98 --

TC-Direct 93-09774-P 3 ND n/a -- -- --

Fluoride 93-09774-0 <0.25 <0.25 n/a -- 102

Chloride 93-09774-Q 1.0 1.1 n/a -- 94 --

Nitrite 93-09774-Q <0.5 <0.5 n/a -- 83 --

Nitrate 93-09774-Q 1.1 1.1 n/a -- 105 --

Phosphate 93-09774-Q <0.5 <0.5 n/a -- 91 --

Sulfate 93-09774-0 1.9 1.8 n/a -- 92 --

a) Results in O are <MDL but >=IDL. ND = Not Detected (i.e., <IDL). "<" Result = Less Than Stated MDL
b) RPD ="n/a" when either sample and/or duplicate are <MDL.
c) Analysis not performed on sample; e.g., only one Blank, Sample Spike, and Blank Spike analyzed per batch.
d) "n/a": Sample result >4X spiking level :::: Prefix "p" indicates "post" spike result for Sample.
e) "- - ": No Sample Spike, Blank Spike, and/or Blank required for pH, OH, NH3N, CN, or TOC.
1) Analysis performed on undistilled sample; see narrative.
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Analyte ALO Log # (1) Sample'c
(µg/g)

(2) Duplicateac
(µg/g)

RPDb

(%)
(3) Blankac

(µg/g)
(4) Samplec c
Spike (%Rec)

(5) Blankc `
Spike (%Rec)

pH 93-09804-P 7.9 7.9 0 xx - --

OI-I 93-09804-P ND ND n/a -- - --

CN 93-09804-P ND ND n/a -- xx xx

NltjN 93-09804-R ND ND n/a -- p 90 --

TOC-Direct 93-09804-P 9 ND n/a -- xx --

TIC-Direct 93-09804-P 3 7 n/a - --

TC-Direct 93-09804-P 11 7 n/a -- - --

Fluoride 93-09804-Q 0.5 0.3 n/a -- xe --

Chloride 93-09804-Q <0.25 <0.25 n/a -- xx

Nitrite 93-09804-Q <0.5 <03 n/a -- xx --

Nitrate 93-09804-Q <0.5 <0.5 n%a -- xx --

Phosphate 93-09804-Q <0.5 <0.5 n/a -- xx --

Sulfate 93-09804-Q 0.9 0.8 n/a -- xx --

a) Results in O are <MDL but >=IDL. ND = Not Detected (i.e., <IDL). "<" Result = Less Than Stated hfDL.
b) RPD ="n/•a" when either sample and/or duplicate are <MDL.
c) "xa": Analysis not performed'on sample; e.g., only one Blank, Sample Spike, and Blank Spike analyzed per batch.

d) "n/a": Sample result >4X spiking level :::: Prefix "p" indicates "post" spike result for Sample.
e) No Sample Spike, Blank Spike, and/or Blank required for pH, OH,'NI13N, CN, or TOC.
I) Analysis performed on undistilled sample; see narrative.
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Analyte ALO Log # (1) Sample"
(µg/mL)

(2) Duplicate"
(p.g/mL)

12PD b

(%)
(3) Blank"
(jeg/mL)

(4) Sample` `
Spike (%Rec)

(5) Blankc e

Spike (%Rec)

pH 93-05874-P 8.5 8.5 0 xx -- -

OH 93-05874-P ND ND n/a -- -- --

CN 93-05874-P ND NDt n/a -- 104 102

Nl-I3N 93-05874-R ND ND n/a -- P 90 -

TOC-Direct 93-05874-P 11 11 n/a -- xx --

TIC-Direct 93-05874-P 6 4 n/a -- xx --

TC-D'uact 93-05874-P 18 15 n/a -- -- --

Fluoride 93-05874-Q <0.25 <0.25 n/a -- xx --

Chloride 93-05874-Q 0.3 0.8 n/a -- xx --

Nitrite 93-05874-Q <0.5 0.9 n/a -- xx --

Nitrate 93-05874-0 0.7 4.4 145 -- xx --

Phosphate 93-05874-0 <0.5 0.7 n/a -- xx --

Sulfate 93-05874-Q 0.7 0.9 n/a -- xX --

a) Results in O are <MDL but >=IDL. ND = Not Detected (i.e., <IDL). "<" Result = Less Than Stated MDL.
b) RPD ="n/a" when either sample and/or duplicate are <MDL.
c) "xx": Analysis not performed on sample; e.g., only one Blank, Sample Spike, and Blank Spike analyzed per batch.

Cj
- d) "n/a": Sample result >4X spiking level :::: Prefix "p" indicates "post" spike result for Sample.

e) "- ": No Sample Spike, Blank Spike, and/or Blank required for pH, Oll, NHjN, CN, or TOC. .
t) Analysis performed on undistilled sample; see narrative.
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Mercury by Cold Vapor Atomic Absorption Results : Table 2-5a

^The Core 55 samples were digested and then analyzed by cold vapor atomic
absorption (CVAA) for mercury following a modification of procedure PNL-ALO-213,

"Mercury in Water, Solids, and Sludges by Manual Cold Vapor Technique." The

modification has been documented by an instruction worksheet to the SAL operation
and the Inorganic Analysis Group and changes the sample size, digestion volume,

and heating method (i.e., from water bath to aluminum heating block). All core

and QC sample digestions were performed in the SAL and the digestates transferred

to the Inorganic Analysis Group for subsequent CVAA analysis.' Since only limited

quantities of samples can be digested within the SAL at one time, the instrument

calibration standards and calibration verification standards weredigested by the

Inorganic Analysis Group outside the SAL. This deviation is not expected to

adversely affect the reported results since the independent QC samples digested

in the SAL verify the preparation and calibration. Analytical results in

Appendix 06 represent analysis of all the samples on two separate days; only the

result from the August 25, 1993 run which contain a valid blank spike analysis

are reported in the summary table. Also, it should be noted that no CRA MDL

check standard has been analyzed; see Deficiency Report DR-93-033.

The RPD for the sample and duplicate of 46% (considerably outside the 20%

target criteria) indicates significant sample inhomogeneity (with respect to Hg)

within the composite. At 5-8 µg/g, the mercury concentration is moderately high;

however, nearly all the mercury has to be TCLP leachable for the core material

to be classified as toxic based on the mercury concentration. The Spike Blank

"control" was recovered at 102%, indicating that the preparation and analysis

operations were good. The spiked sample recovery was not recoverable since the

concentration of the mercury in the samples was significantly higher than the

spiking level'. Assuming a sample weight of approximately 0.5 g, the IDL and MDL

are 0.002 µg/g and 0.02 µg/g, respectively.

2-26 ®
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Chromium (VI) Results : Table 2-5a

The Chromium (VI) analyses were performed on water leaches prepared from

Core 55 composite material. The core composite samples were leached following

procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples,"

and then analyzed following procedure PNL-ALO-227, "Determination of Cr(VI) in

Aqueous Samples." - The water leaches were conducted in the SAL and sample

aliquots then transferred to the Inorganic Analysis Group for subsequent Cr(VI)

analysis. Other than the analysis of duplicates and a blank, no other QC (e.g.,

leach spikes) was performed. However, a post-leach analytical spike was

recovered at 106%, indicating that Cr(VI) is compatible with the leachate. At

1%, the RPD for the sample and duplicate is very.good. The total Cr analysis by

ICP (Table 2-3a) is in excellent agreement with the measured Cr(VI); with the Cr

by ICP being about 770 µg/g and the Cr(VI) being about 740 µg/g. The MDL for the

method is 2 µg Cr; this results in a reported MDL of 100 )ug/g for the sample size

and leach volume used. It should be noted that the analysis protocol established

by the QAPjP was not followed; this is documented in Deficiency Report DR-93-041.

^
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OH- and oH Results : Table.2-5a through 2-5d

The pH and OH- analyses were performed on water leaches (1:5, sample to

water) prepared from Core 55 composite material and on "water blank" samples

(i.e., T-102 Field Blank, HLRF Hot Cell Blank, and HLRF OIW Blank). The pH was

determined following procedure PNL-ALO-225, "Measurement of pH in Aqueous

Solution" and the OH- was analyzed following procedure PNL-ALO-228,

"Determination of Hydroxyl (OH-) and Alkalinity of Solutions, Leachates, and

Supernates." The water leaches were conducted in the SAL and aliquots then

transferred to the Inorganic Analysis Group for subsequent ISE ammonia analysis.

Other than the analysis of duplicates and a blank (for the core composite), no

other sample QC was performed. Based solely on the pH values, OH- is not

expected to be present in titratable concentrations in either the core composite

leachates or the water blanks. As expected, no OH- was found in any of the

samples analyzed. For the core composite it is estimated that the MDL is about

90 µg/g•

9

0
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Cyanide Results : Table 2-5a through 2-5d

The Total CN analyses were performed "directly" on the Core 55 composite
material as well as on "water blanks" (i.e., T-102 Field Blank, HLRF Hot Cell
Blank; and HLRF DIW Blank). The core composite samples were distilled following
procedure PNL-ALO-285, "Total Cyanide by Remote Microdistillation and
Argentometric Titration"; however, since high CN was not expected, the

pretreatment steps (i.e., predissolution in EDTA and ethylenediamine) were

omitted and the distillate was measured colorimetrically using a Lachat

Autoanalyzer following the manufacturer's CN procedure. The distillations of the

core composite samples were performed in the SAL and sample aliquots, along with

the water blanks (stabilized with NaOH), then transferred to the Inorganic

Analysis Group for subsequent CN colorimetric determination. The water blank

samples were analyzed both with and without distillation; and after distillation

with all analytical operations were performed by the Inorganic Analysis Group.

Two CRA MDL level standards, 0.010 µg/mL and 0.025 µg/mL, were analyzed and

recovered at 92°10 and 87%, respectively.

Core 55 Comoosite (93-08755-G) -- Table 2-5a : The RPD for the core composites
is acceptable at 13%, indicating reasonable sample homogeneity. Also, both the

spiked sample and the spiked blank recovered within acceptance limits. The Total

CN MDL for solids has been established at 0.9 µg/g.

T-102 Field Blank (93-05874-P), HLRF Hot Cell Blank (93-09774-P), and HLRF DIW

"Blank" (93-09804-P) -- Tables 2-5b through 2-5d : The water blank samples were

originally analyzed without distillation, due to a misunderstanding during the

transfer of the samples from the SAL to the Inorganic Analysis Group. Additional

samples were obtained from the IC aliquots, distilled, and analyzed for CN.

There was insufficient sample to perform both duplicate analyses and sample spike

and spiking was chosen over duplicate analysis. However, all CN results, both

distilled and undistilled, produced the same results. The spike recovery for the

HLRF Hot Cell Blank was 124% which is slightly outside the acceptance limit. The

uncertainty of the Hot Cell Blank result (which is less than the MDL) and the

^ slightly low recoveries demonstrated by the CRA MDL standard, may contribute to

the failure. The Total CN MDL for solutions has been established at 17 µg/mL.
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^ Ammonia ISE Results : Table 2-5a through 2-5d -

The Ammonia analyses were performed on water leaches prepared from Core 55

composite material and on "water blank" samples (i.e., T-102 Field blank, HLRF

Hot Cell Blank, and HLRF DIW Blank). The core composite samples were leached

following procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid

Samples," and then analyzed following procedure PNL-ALO-226, "Ammonia (Nitrogen)

in Aqueous Samples." It should be noted that no distillation procedure is

performed on the samples and the Ion Specific Electrode (ISE) analysis is

performed directly on the leachates. Also, ammonia is reported as µg/g nitrogen

(i.e., NH3-N), not µg/g ammonia.

The water leaches were conducted in the SAL, stabilized with HZSO4, and

sample aliquots then transferred to the Inorganic Analysis Group for subsequent

ISE ammonia analysis. Other than the analysis of duplicates and a blank (for the

core composite), no other sample QC was performed. Although a matrix spike (to

be added during leaching) is required, no matrix spike was processed; see

J Deficiency Report DR-93-033. However, post spikes were performed on each sample +

to evaluate potential matrix effects. !

No ammonia was detected in the core composite samples or in any of the

water blanks, except for 93-08755-Cl which measured ammonia above the IDL but

lower than the MDL. Since no results were above the MDL, no RPDs have been

calculated. For the water blanks, the IDL and MDL are 0.05 µg/mL and 0.5 btg/mL,

respectively. Assuming a 100x leaching ratio, the IDL and MOL for the composite

samples are 5 µg/g and 50 µg/g, respectively. The analytical post spike for all

composite samples and water blanks recovered within the range of 90-100%.

0
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TOC/TIC/TC Results : Table 2-5a through 2-5d

The TOC/TIC/TC analyses were performed on water leaches prepared from Core

55 composite material as well as. "directly" on the composite material. Also,

included are "direct" TOC/TIC/TC results from the T-102 Field Blank, HLRF Hot

Cell Blank, and HLRF DIW Blank. The core composite samples were leached

following procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid

Samples," and then analyzed following procedure PNL-ALO-382, "Solution Analysis:

Carbon." Direct TOC/TIC/TC analyses on core composites and the Field, Hot Cell,

and DIW blanks were performed following procedure PNL-ALO-381; "Determination of

TC, TOC, and TIC in Radioactive Liquids, Soils, and Sludges by Hot Persulfate

Method."

The water leaches were performed in the SAL and sample aliquots then

transferred to the Inorganic Analysis Group for subsequent TOC/TIC/TC solution

analysis. Other than the analysis of duplicates and a blank, no other sample QC

^ was performed. Although a matrix spike (to be 'added during leaching) is

required, no matrix spike was processed (see Deficiency Report DR-93-033).

However, post spiking was performed to evaluate matrix interferences. The hot

persulfate TOC/TIC/TC analyses were performed entirely in the SAL and include

sample matrix spikes as well as the sample, duplicate, and blank.

"Water Leach" Analysis :

The'RPD for the TOC, TIC, and TC for the core composites is quite good,

indicating reasonable sample homogeneity. No sample spiking was performed at the

time of leaching; however, post-leach analytical spike recoveries for organic

carbon (potassium acid phthalate analyzed as TC) and inorganic carbon (sodium

carbonate analyzed as TIC) ranged from 102% to 111%. An MDL of 50 µg/g has been

established for TC and TIC; the MDL is based on the standard deviation of the

system blanks and assumes a 100x leaching ratio. It should be noted that the

core composite TOC results for the water leach analysis•are slightly higher than

those obtained from the direct hot persulfate oxidation analysis; this condition

is atypical and can not be explained.'

2-31 /A_ 59
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"Oirect" Analysis : ^

The core composite RPD for TC, TOC and TIC is marginal, indicating some

level of sample heterogeneity. Recovery of sample spikes for inorganic carbon

(calcium carbonate analyzed as TIC) and organic carbon (glucose analyzed as TOC)

were very good for a repeated spike analysis; being 117% and 106%, respectively.

In contrast to other reported inorganic results, the "direct" hot persulfate

oxidation TOC/TIC procedure requires that the reported results be corrected for

the "system" blank levels as well as the "system" check standard recoveries.

Therefore, all samples have been corrected for both the system blank and system

check standard recoveries (which ranged from 92% to 98% for TIC and 91% to 95%

for TOC). The carbon results for the direct analysis appear to be about 25%

lower than those from the water leach. Since the direct analysis is considered

to provide a "total" analysis for carbon, the higher results from the water

leaches can not be explained.

1 The Field Blank, Hot Cell Blank and the DIW Blank TOC/TIC/TC analyses were

/ all very low; typically measuring carbon at 1.5 to 2 times the "system" blank

levels. At this level, the carbon results for all blanks ' i s considered

equivalent and the RPDs, not being meaningful for results at these

concentrations, have not been calculated. The matrix spike analysis performed

on the Field Blank recovered well at 98% for TIC and 103% for TOC.

An MDL based on the standard deviation of the system blank is used for

reporting purposes and is a deviation from the QAPjP (see Deficiency Report DR-

93-033. For the hot persulfate method the MDL=IDL and all results less than MDL

are reported as ND. The estimated MDL for TOC, assuming samples sizes of 0.2 g

for solids and 5 mL for liquids, is 80 µg/g and 3.2 µg/mL, respectively. The

comparable TIC MDLs are 45 µg/g and 1.8 µg/mL.

^
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SECTION 3

RADIOCHEMiSTRY
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A full suite of radiochemical analyses were performed on water leach and

KOH fusion samples of the Core 55 Composite prepared by the SAL. In addition,

gamma energy analyses, total beta and total alpha analyses were performed on the

T-102 Field Blank, HLRF Hot-Cell Blank and HLRF Deionized Water (DIW). Gamma

energy analysis was performed on a fusion prep of the water leach residue.

Duplicate samples and blanks were analyzed as specified in the Test Instructions.

Results are based on wet weight of the sample. The factors used to correct

individual sample results for analyst yield are historical averages for standards

run by the responsible analyst. These are kept in the analyst standards folder.

This standard is a reagent spike processed similarly to the sample after

preparation by the SAL. Reagent Blank results are based on a theoretical sample

of the same size taken to a volume, which is typical of the samples, and

indicates contamination that may have occurred after preparation by the SAL.

Method blanks are prepared in the SAL and are based on the average weight of the

^ samples prepared at that time and therefore indicate contamination that occurred

either in sample preparation and/or the analysis.

Matrix effects were evaluated by analyzing post digestion spikes. A post

digestion spike consists of an aliquot of a regular sample, after preparation in

the SAL, to which a known quantity of the analyte is added. Spike recovery is

based an the analyzed difference between the spiked and unspiked aliquots of the

sample. Spike recoveries ranged from 85% to 103% for all samples.

The total alpha, total beta, and individual radionuclides for the core

composite, water leach, water leach residue and blanks are summarized in Tables

3-1 through 3-6. The data are listed by ACL number; the sample preparation

method and type of sample ( i.e., sample, duplicate, matrix spike, or blank) is

also given.

Gamma Energy Analysis -- Table 3-1 : Gamma energy analyses of duplicate samples

of the core composite prepared by caustic fusion agree quite well; the RPD for

^ 137Cs activities is 5% for the Core 55 Composite and 15% for the residue from the

leached solids. The RPDs for 1sdEu, 1ssEu and Z°lAm exceed the required 20% limits

3 - 2
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The gamma analysis of the fusion of the residual solids from the water

leach indicated that most of the europium (about 929.) and americium (about 84%)

as well as part of the cesium (about 14%) was not leached by the water and

remained in the residue. This is consistent with the corriparison of the water

leach and the fusion of the Core 55 composite which also indicates that the water

leach is rather ineffective at leaching these isotopes. The sum of the cesium

activities in the water leach and the fusion of the residual solids is about the

same as the fusion of the composite; however, the sums for europium and

americium are much lower, possibly indicating sample inhomogeneities.

Uranium Analvsis -- Table 3-2 : Total uranium concentrations were measured in the

fusion composite samples using laser fluorimetry. The RPO between the sample and

duplicate is 8%, which is within the 10% measurement uncertainty.

Isotooic Analysis -- Table 3-3 : Thermal ionization mass spectrometry was used

to determine the presence of all isotopes of uranium. Because of the low

plutonium content of these samples, plutonium isotopic composition by mass

spectrometry was not possible. However, isotopic information is available from

Alpha Energy Analysis of the separated plutonium.

Total Aloha Pu, Am/Cm, and Np Analysis -- Table 3-4 : Total alpha, Pu, Am/Cm,

and Np analyses were performed on KOH fusions of the core composite. Total alpha

was also measured on the Water Leach, Field Blank, Hot-Cell Blanks and Hot-Cell

DIW. The total alpha activity was determined by drying a small aliquot on a

counting plate and counting. The Pu, Am/Cm, and Np fractions were separated by

ion exchange and/or solvent extraction procedures and similarly counted. The

^ sample preparation blank results were two to four orders of magnitude lower than

the samples indicating little contamination of samples. The total alpha results

agree reasonably well with the sum of the individual alpha emitting nuclides with

3-3
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for both the water leach (93-08755-Cl and C2) and the fusion of residual solids

(FRS) of the water leach samples (93-08755-CH1 and CH2). These differences may

be due to the poor water leachability of Eu from these samples, as discussed

later. The RPD for 60Co for the fRS samples is also high; however, the blank

indicated significant "Co contamination from the hot cells.

0
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the total alpha being slightly lower (25%) than the sum. This difference is most
likely due to alpha absorption by the sample residue on the alpha counting mount,
as indicated by the post digestion spike recovery of only 85fo. The plutonium

analyses are reported as total alpha Pu and since the Pu concentration of the

samples was too low for isotopic determination by Mass Spectrometry, Z3y""0pu and
238Pu from Alpha Energy Analysis of the separated Pu are also reported.

Agreement of duplicates for the alpha emitters is generally within the stated

statistical uncertainties. The americium alpha results also agree with the

americium activities determined by gamma energy analysis. The alpha activity of

the Field Blank and HLRF DIW are below the minimum detectable activity (MDA).

The HLRF Hot-Cell Blanks are more than two orders of magnitude above the MDA.

Post Digestion Spike recoveries ranged from 85% for the total alpha on the fused

samples to 103% on the total alpha on the water leach.

[a 004

Total Beta, 9oSr. and 99Tc Analysis -- Table 3-5 : Total Beta analyses were

performed on the KOH fusion, Water Leach, Field Blank, Hot-Cell Blank and Hot-

^ Cell DIW. Only the KOH fusion was analyzed for 9°Sr and 99Tc. Total beta values

are determined by drying a small aliquot of each solution and counting in a beta

proportional counter. 99Tc and 90Sr were also measured by beta counting after

separation of each fraction by ion exchange and/or solvent extraction. The

duplicate agreement is good; the largest RPD is 15% for strontium. The

preparation blank activities are orders of magnitude below those of the samples.

Total beta activities are in good agreement with the sum of the individual beta

emitters analyzed. Total beta activities are calculated assuming beta counter

efficiencies for 90Sr + 90Y in equilibrium. Very low activities of 99Tc were

detectable. A small amount of beta activity was detected in the Field Blanks and

the HLRF Hot-Cell Blank activity is almost four orders of magnitude above that

of the HLRF DIW.

Tritium Analysis -- Table 3- 6: The analysis of the tritium blanks shows possible

gross contamination of the core composite samples during preparation in the hot

cell. This has been a recurring problem due to high residual tritium levels in

the SAL. Duplicate analyses do not agree very well (RPD of 24%); however, the

disagreement could be caused by varying contamination during sample leaching in

the SAL. In addition there was some high energy beta residual in the tritium

3-4
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distillate which was not removed with a second distillation. However, analysis

of the beta spectra indicated no significant contribution to the tritium

activity. Because of this problem, the estimated uncertainties of these results

were increased by 10%.

Carbon-14 Analysis -- Table 3-6 : These Analyses were performed in a single

batch. The QC acceptance criteria require that -two out of three blanks to be

less than 40 cpm. All three blanks met this requirement. The target for system

standards recovery is for two out of three to be >80% and <110%. All three met

this requirement. The target for matrix spikes, as per procedure PNL-ALO-482,

"Determination of Carbon-14 in Radioactive Liquids, Soils and Sludges," is >75%

and <125Ya recovery. The measured matrix spike result of 76% just met this

requirement. The RPO for the sample and and duplicate was good at 10%. The

estimated method precision and accuracy is ±10% and ±157., respectively.

^
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K(40) Co(60) +/- % Ru(103) Ru(106) Cs(134) Cs(137) +/- t Ce(144)

Sample ID

-

•

---------

uCi/g

--------- -

uCi/g e

----------

rror

----

uCi/g

----------

uCi/g

----------

uCi/g

----------

uCi/g

----------

error

-----

uCi/g

-----------------------
T-102 Field Blank
93-05874-R1 DA/smp <2.4E-05 <2.2E-06 <6.0E-05 <1.8E-05 <1.7E-06 <5.6E-06 <1.5E-05

93-05874-R2 DA/dup <2.6E-05 <2.2E-06 NA <1.6E-05 <1.8E-06 5.55E-06 40 <1.4E-05

93-05874-R5 DA/pds 96k

T-102 HLRF Hot Cell Blank

93-09774-R1 DA/smp <2.5E-05 <2.7E-06 <3.7E-04 <7.3E-05 <6.46-06 2,.82E-03 4 <5.6E-05

93-09774-R2 DA/dup <2.2E-05 <1.BE-06 <3.9E-04 <7.3E-05 <6.1E-06 2.88E-03 4 <S.BE-05

RPD 2%

T-102 HLRF DIW Blank

93-09804-R1 DA/smo <3.9E-05 <3.7E-06 <1.6E-04 <2.6E-05 <2.2E-06 <3.9E-06 <1.8E-05

93-09804-R2 DA/dup <4.6E-05 <3.3E-06 <2.2E-04 <4.7E-05 <2.2E-06 <8.4E-06 <2.2E-05

Core 55 Compos ite

93-08755-111 F/smp <1.6E-02 2.88E-02 5 <8.8E-01 <1.6E-01 <1.3E-02 3.27E+01 4 <1.3E-01

93-08755-112 F/dup <1.5E-02 2.68E-02 6 <8.8E-01 <1.5E-01 <1.2E-02 3.10E+01 4 <1.3E-01

RPD 7Y 5Y

^ 93-08755-111 F/blk <6.3E-03 <1.2E-03 <4.4E-02 <1.1E-02 <9.0E-04 1.10E-02 12 <7.7E-03

CA 93-08755-H4 F/pds 100k

93-08755-Cl W/smp <2.5E-03 8.52E-04 13 <3.7E-01 <5.5E-02 <4.4E-03 2.63E+01 4 <4.1E-02

93-08755-C2 W/dup <1.6E-03 <4.6E-04 <3.8E-01 <5.5E-02 <4.9E-03 2.66E+01 3 <4.2E-02

RPD it

93-08755-C3 W/blk <2.7E-03 <2.2E-04 <9.4E-03 <1.7E-03 <1.3E-09 7.53E-04 31 <1.4E-03

93-08755-C4 W/pds 99%

^ 93-08755-CH1 FRS/amp <9.5E-03 J 1.62E-02 7 <4.1E-01 <7.2E-02 <6.4E-03 4.74E+00 3 <6.7E-02

93-08755-CH2 FRS/dup <9.6E-03 3.46E-02 5 <3.8E-01, <6.7E-02 <5.7E-03 4.09E+00 4 <5.9E-02

RPD 72i 151

93-08755-CH3 FRS/blk <1.3E-02 2.31E-01 3 <1.9E-01 <3.4E-02 <3.32-03 8.71E-01 4 <2.1E-02

DA - direct acidified, F - fusion, W- water leach, FRS - fusion of residual solids from water leach

amp - sample, dup - duplicate, blk - methods blank, pds - post digestion spike, NA - data not available
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GEA Reaults

Eu;151} +/- } Eu(1541 +/- 1 Su(1551 +/- It TU1228) M(2Al) +J- t
CrSampte ID - • :;Ci/g errcr uCL/g error uCL/g error uCi/g uCi/g ec•ror

. (D

T-102 F1eld 3lmda W
93-056'14-p1 U.1(amp c3.73-06 a5.]E-45 44.2E-36 <3.15-0E <2.0E-06 I

91-05674-R2 Da/dig <3,2D-06 43-CE-06 <4.15-06 NA <1.9E-06

93-05674-R5 UP.jpds

^
T-102 U13p Rot Cel3 Blank
93-09774-R1 DA/snp 6.71E-35 6 1.LbE-04 0 4.66E-05 13 < L 3E-05 41.3E-)5 C,

93-C97'14-R2 CA/dup 7.32C-DS 7 1.20E-04 5 4.038-05 14 d.4E-05 <L.3E-35 'N

kYU . 91 2% 15}
n
O

T-102 RLRP Diri m
93-09004-Xi DL/Omp <d,9E-06 c7.01-06 <4.9E-06 c4.EE-06 <2.911-06

93-098•34-R2 OA/6jp <L.:E-U5 <8.7E-06 <5.43-06 <5.5E-06 c3.2E-06 M
L"

>
core 55 Co:eposita C,

93-08755-111 F/ump <9.05-03 4.97E-01 2 5.570-01 4 <3.1E-02 2.31E-01 7 0^
91-J8755-I(2 Y/dup <8.0E-03 4.E26-01 2 5.28E-01 6 .3.1tr31 2.46E-01 7 m^

RPO 3l 51' 5i
z CO

93-08755-F:3 F/hlk <3.3tl-03 <2.7E-02 c1,2E-03 <1.7E-D1 <L.1E-03 m --^

93-08'155-114 F/pds
v

C
m

91-08755-C1 W/smp <9.4E-04 f 1.86E-02 4 S1.ELE-02 15 c1.1S-02 •T 6.5711-03 46

91-C8755-C2 Yl/dup c1.2E-03 1.20H-02 6 L.30E-02 18 <1.18-02 1.448-02 21
y, ^+ 1RFU 431 274 75t

93-0C755-C1 M(o:k a7.8i.-04 <3.411-04 <4.1L•-04 <3.4E-W <2.011-0:
93-067b5-C4 W/pda

rTIJ 6
51-u8755-C11] FBS;smy c5.6E-03 1.90E-OL 2 '"1.15E-01 c1.4E-C2 8-29E-01 l0 r^ (J1

^ 93-0055-C112 Y8S/dup c6.LE-03 1.S2E-31 7 2.65E-01 5 <1.2E-02 1.31R-02 10 1A N

.q RYU 22t 26% 13%
0

93-08755-C113 P9S/Llk <4.1E-03 <5.6E-03 <5.8S-03 c5.7E-03 3.035-03 42 m

. ]}

Uh = direct acidlfied, P- fusion, Y- vater Leach, Fk3 - fusion of residual sall3n from vater leach

amp - Bample, dup - duplicate, htk - oe[ho,is Bler.k, pds - pout digestion upi:<e, M. . data not avaitabie N

C
^

rt
N

n
0As
r.

-^ a

^

Ajro-26-¢3

^

IJ0
N
u,

4

^

N

r

0
u^
0
^

N

N
m

a-

ro
-o
^

^I
C
^



W

CD

91^

Uranium Isbtopic Analysis Results

Sample ID

Core 55 Composite

93-08755-Hi F/smp
93-08755-H2 F/dup

93-08755-H3 F/blk
93-08755-116 F/pds

U-234 U-235 U-236 U-238
--------------- -----------------------

0.006 0.689 0.013 99.292

0.005 0.706 0.013 99.276

Sample ID • Pu-238 Pu-239 Pu-240 Pu-241 Pu-242

^

Core 55 Composite

93-08755-Hi F/amp Pu concentration too low for Mass Spec analysis.

93-08755-H2 F/dup
93-08755-H3 F/blk

93-08755-H6 F/pds

F - fusion, smp - sample, dup - duplicate, blk - methods blank, pds - post digestion spike
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,, Alpha Analysis Results

Tot Alpha +/- %
Sample ID •

-

uCi/g

----------

error

-------------------------
T-102 Field Blank

--

93-05874-Ri' DA/smp T <9E-07

93-05874-R2 DA/dup <9E-07

93-05874-R5 DA/pds 98Y

HLRF Hot Cell Blank

93-09774-R1 DA/smp 51.08E-05 11

93-09774-R2 DA/dup 1.30E-05 10

RPD 18%

93-09774-115 DA/pds 9.90E+01

HLRF DIW
93-09804-R1 DA/smp 'X <9E-07

91-09804-R2 DA/dup <7E-07

Core 55 Composite

W 93-08755-C1 W/smp T 5.82E-03 9

93-08755-C2 W/dup 6.60E-03 B

RPD 13%

93-08755-C3 W/blk <76-05

93-08755-C6 W/pds 97%

93-08755-H1 F/smp J 2-27E-01 5

93-08755-H2 F/dup 2.30E-01 5

RPD it
93-08755-H3 F/blk <3E-04

93-08755-H6 F/pds 851

^ STANDARD
BLANK

Alpha Pu +/- % Fu-239/240 +/- Y
error uCi/g error

--------------- -----------------

'76.59E-02 15 T5.96E-02 13

5.64E-02 15 5.10E-02 14

16k 16%
1.50E-04 64

91k

DA - direct acidified, W. water leach, F - fusion

smp - sample, dup - duplicate, blk - methods blank, pds - post digestion spike

•a

^

R^

O

0 0

Pu-238 t/- %
uCi/g error

--------------

Am-241 +/- %
uCi/g error

----------------

Np-237 +/- %
uCi/g error

--------------

T6.30E-03 15 X2.44E-01 9 T6.36E-04 16
5.38E-03 21 2.69E-01 9 4.40E-04 20

16k 10% 36%

<4E-04 ^ <1E-04

104t 97k

99Y

1.60E-03 35
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Alpha Analysis Results

^

^

k^

Cm-243+244 +/- %
Sample ID

-- ---

•

-

uCi/g

- -----

error ""-

----------- ------ -
Core 55 Composite

--^-- -
T

--

93-08755-111 F/smp ^/ 1.40E-03 33
93-08755-112 F/dup 1.10E-03 43
RUD 21%
93-08755-H3 F/h1k
93-08755-H6 F/pds

F - fusion

smp - sample, dup • duplicate, blk - methods blank, pds - post digestion spike
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... Beta Analysis Results

Tot Beta +/- } Sr-90 +/- i Tc-99 +/- t

Sample ID • uCi/9
__
error
__ ___

-"' uCi/g error
_______________

uCi/g error
______ ____ _____________________

T-102 Field Blank

__________ _ __ _ ___

'

93-05874-Ri. DA/3mp 1.05E-05 33

93-05874-R2 DA/dup 1.23E-05 29

RPD 16%
93-05074-R5 DA/pds 95Y

HLRF Hot Cell Blank

93-09774-R1 DA/smp J-4.41E-02 3

93-09774-R2 DA/dup 4.42E-02 3

RPD 0Y

93-09774-R5 DA/pds 91%

HLRF DIW

93-09804-R1 DA/smp U-5.40E-06 60

93-09804-R2 DA/dup <SE-06

Core 55 Composite

93-08755-Cl W/smp 3.95E+01

93-08755-C2 W/dup 3.53E+01

RPD 11%

93-08755-C3 W/blk 4.69E-02

93-00755-C6 W/pds 95%

` 93-08755-111 F/amp S 4.90E+02 2.56E+02 7 1.70E-02 13

93-08755-H2 F/dup 4.87E+02 2.20E+02 B 1.88E-02 12

RPD it 15% 10%

93-08755-H3 F/blk 1.19E-02 <3E-02 <2E-03

1l 93-08755-H6 F/pds 92% 92i 101%

N
DA - direct acidified, W- water leach, F fusion

smp - sample, dup - duplicate, blk - methods blank, pds ^ post digestion spike
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Liquid Scintillation Counting Analysis Results

C-14 H-3 +/- k
Cr

Sample ID • uCi/g error uCi/g error (D

-------------- ------ ------------ ------ ---------------- w
Core 55 Composite - --' p^

93-08155-Cl W/smp 4.9E-02 15 7.94E-03 14 . ••

93-08755-C2 H/dup 4.4E-02 15 6.25E-03 15

RpD 10} 24k --^

93-08755-C3 W/blk 1.SE-02 15 1.71E-03 16 ^,--•
93-08755-C6 W/pda 89%

STANDARD 94%

BLANK REAGENT 6.60E-05 43 G'7
O

H - water leach (D

smp - sample, dup • duplicate, blk - methods blank, apk - ma trix spike, pds - posa digestion spike
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T-102 Cores 55 and 56 Data Validation

Validation of the Tank 241-T-102, Cores 55 and 56 data package was performed
to the requirements provided in Sections 2.0-2.4, of WHC-CM-5-3, Rev. 0. The
overriding QA document was Appendix D of WHC-SD-PLN-047, Rev. 1. The report
forms listed in the WHC-CM-5-3 manual section 2.0 and 2.4 were not used for
this report. Instead, this report has been_written to provide the data user a
narrative that incorporates all the required aspects that would be included on
the validation forms. The sample analyses were performed by the Pacific
Northwest Laboratory (PNL) 325 Analytical Chemistry Laboratory (ACL) staff.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the Single Shell Tank
(SST) characterization project. This was accomplished through a detailed
examination of the data package to recreate the analytical process and verify
that proper and acceptable analytical techniques had been applied.
Additionally, the data package was checked for correct submission of required
deliverables, correct data transcriptions from the raw data to the data
summary forms, and for proper calculation of a number of parameters. An
overall assessment of the data for each Sample Data Group (SDG) is provided on
the Data Assessment Summary Form as required by WHC-CM-5-3.

Data Assessment Summary Tables

Data Assessment Summary Tables are contained both at the end of this
narrative, and individually in each appropriate section of analysis
validation. The Summary Tables present the data qualifiers and sub-qualifiers
assigned to all analytical results and include all properties and analytes
reported for the segments, cores, composites and drainable liquids. The
analytical results included on the Summary Tables are taken from the raw data
sheets and are presented in a more condensed form than in the Sample Data
Summary. The Summary Tables include specific qualification categories and
present a concise package of all data validation results.

Each table identifies the type of analysis, the composite or segment analyzed,
the unique sample ID, and the type of digestion, if appropriate. The analyte
or property and the corresponding results are listed in the first two columns.
If the sample results are below the instrument detection limit (IDL), a "less
than" symbol followed by the IDL is reported. When sample results have been
qualified as unreliable, an "R" is placed after the value in the results
column to provide a quick reference to unreliable data.

The numbered qualifier columns at the top of the page provide a more
comprehensive presentation of the assessments made to each sample result.
Each numbered column corresponds to a separate qualification category; while
each qualification category does not apply to all analyses, the qualification
numbers always refer to a specific qualification criteria. The qualifier that
appears in a given category indicates that a particular qualification criteria

^ was not met for that analyte. For example, if a "J" qualifier is in the
number "9" column for arsenic, this would indicate that arsenic was qualified
as estimated due to duplicate analysis failure.
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Validation of the chemical analyses data package was performed to the
requirements provided in Section 2.0 of WHC-CM-5-3, Rev. 0. The qualification
categories for non-radiochemical analyses are presented below:

I Chain of Custody
2 Holding Times
3 Instrument Calibration
4 Initial and Continuing Calibration Verification
5 Analytical Blanks
6 Preparation Blanks
7 Interference Check Sample
8 Laboratory Control Sample
9 Duplicate Analysis
10 Matrix Spike or Post-Digestion Spike
11 Retention Time
12 Contract Required Detection Limit Standard
13 Serial Dilution

Validation of the alpha plutonium and isotopic uranium and plutonium analyses
of the data package was performed to the requirements provYded in Section 2.4
of WHC-CM-5-3, Rev. 0. The unique qualification categories--for these
evaluations listed below:

1 Chain of Custody
2 Initial Calibration
3 Efficiency Checks

J 4 Background Checks
5 Preparation Blank •
6 Laboratory Control Sample
7 Duplicate Analysis
8 Matrix Spikes/Tracers/Carriers

When Quality Assurance criteria are not met in a particular category for a
sample result, the appropriate data qualifier is attached. By cross-
referencing the above lists, one can see which qualification criteria were
lacking. The RCRA validation process data qualifiers are defined as follows:

U The material was analyzed for, but was not detected. The
associated value is_the MDL or SQL.

Ui The material was analyzed for, but was not detected. The MDL or
SQL is an estimated quantity.

J The associated value is an estimated quantity.

R The data are unusable.

0
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Chemical Data Validation Narrative

Inductively Coupled Argon Plasma (ICP)

Samples from each core composite and two segments were analyzed by ICP.
Sample preparation consisted of either acid digestion, KOH fusion, or water
leach. The metals were determined by simultaneous ICP using procedure PNL-
ALO-211. All ICP analyses were corrected for interelement spectral
interferences.

High Method Detection Limits (MDLs) were reported for the fusion ICP results.
The high MDLs resulted from the very high sample dilution (>11000X) used by
the lab. The higher detection limits increased the significance of the
process blank which had a dilution factor of 1.0. Because of this effect,
there are a number of false positives reported for the fused samples. These
false positives included a number of RCRA TCLP metals which, if reported, will
indicate a potential to exceed the TCLP threshold (assuming a 1:20 dilution).

The ICP results for the acid digests were affected to a lesser extent. The
dilution factor of approximately 400X caused fewer false positives to be
reported. However the MDLs for some analytes are still above the 20X RCRA
limit for some metals including cadmium, lead, and selenium. In addition,
arsenic was not reported for either preparation. Due to the lack of ICV/CCV,
matrix spike, and spiked blank analyses with the acid digestions, the

^ following analytes were assigned R qualifiers with respect to each
aforementioned category: B, Ce, Co, Cu, Dy, Eu, Gd, La, Li, Mg, Mo, Nd, Pd,
Rh, Ru, Sn, Sr, Te, Th, Ti, Tl, W, Y, and Zn. The bismuth and silicon results
were deemed unusable due to inadequate ICV/CCV recoveries. The fusion and
water leach results for the same analytes were qualified as unusable because
of failure to run ICV/CCV standards.

Mercury by Cold Vapor Atomic Absorption Spectrometry

Mercury was determined by cold vapor atomic absorption spectrometry (CVAA)
using a modification of procedure PNL-ALO-213. All Hg results were qualified
as estimated for missed hold times. In addition, results were qualified as
estimated for duplicate analysis failure and matrix spike recoveries outside
of the required acceptance limits.

Ion Chromatooraoh

Anions and cyanide were determined by ion chromatography (IC) on the core
composite and hot cell, field, and DIW blanks by procedure PNL-ALO-212. The
samples were collected on 3/25, 3/26, and 3/28 1993 and analyzed for IC anions
on 8/25/93, which is 150 days over the aqueous matrix recommended maximum
holding time. All IC results have been qualified as estimated for exceeding
the maximum holding time. Results were also qualified as estimated for LCS
and duplicate analysis failure. As noted in the laboratory narrative, there
is a matrix interference that may affect the fluoride and chloride results.

Hexavalent Chromium

i14- 80
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Hexavalent chromium was determined spectrophotometrically on water leach
samples from the core composite material using procedure PNL-ALO-227. The use
of this procedure is a deviation from the protocol established in the QAPjP;
the rational for the deviation is documented in Deficiency Report DR-93-041.
The maximum hold time of 24 hours was grossly exceeded for thd hexavalent
chromium analysis. All resultswere qualified as estimated. In addition,
results were qualified as estimated for duplicate analysis failure and
failure to analyze an ICV and CCV ( See DR-93-041).

Ammonia

The ammonia analyses were performed on the water leaches prepared from Core 55
composite material and on the field blank, hot cell blank, and Deionized Water
(DIW) blank using procedure PNL-ALO-226. A matrix spike was not processed
with the sample as documented in Deficiency Report DR-93-033. Results were
qualified as estimated for missed hold times and duplicate analysis failure.
All other QC criteria were met.

TOC/TIC/TC

Total organic carbon (TOC), Total Inorganic Carbon (TIC), and Total Carbon
(TC) were determined on the water leaches prepared from Core 55 composite
material as well as directly on the.composite. Additionally, TOC/TIC/TC was
determined on the field blank, hot cell blank, and DIW. The core composites
were leached following procedure PNL-ALO-103 and then analyzed by procedure

^ PNL-ALO-382. Direct analyses were performed by procedure PNL-ALO-381. All
TOC/TIC/TC results were qualified as estimated for missed hold times. The
direct carbon analysis were qualified as estimated for ICV/CCV, LCS, duplicate
analysis, and matrix spike failures.

pH/OH

The pH and OH were determined on the Core composite material as well as hot
cell blank, field blank, and DIW blank. All results were qualified as
estimated for missed hold times. All other QC criteria were met.

Cyanide

Cyanide was determined on the Core 55 composite material, field blank, hot
cell blank, and DIW blank. Results were qualified as estimated for missed
hold'times. All other QC criteria were met.

0
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Radiochemical Data Validation Narrative

Total Alpha

Total alpha activity was determined on the KOH fusion samples for both core
composites. Total alpha analyses were also performed on the water leach
samples from the core composites. The sum of the alpha isotopes was
approximately 75% of the total alpha activity. This discrepancy, in
combination with the low (85%) matrix spike recovery indicates a possible low
bias due to matrix absorption due to high solids content. Efficiency and
background check results and corresponding control charts were submitted with
the data package. All detectors were in control during the analyses. Initial
calibration documentation has not been submitted. Therefore all total alpha
results were qualified as estimated. All other QC criteria were met.

Total Beta

Total Beta activity was determined on the KOH fusion and water leach core
composite samples. Efficiency and background check results and corresponding
control charts were submitted with the data package. All detectors were in
control during the analyses. Initial calibration documentation has not been
submitted. Therefore all total beta results were qualified as estimated. All
other QC criteria were met.

Americium-241

Americium-241 was determined on the KOH fusion solid core composite samples by
alpha proportional counting. Efficiency and background check results and
corresponding control charts were submitted with the data package. All
detectors were in control during the analyses. Initial calibration
documentation has not been submitted. Therefore all Am-241 results were
qualified as estimated.

Neotunium-237

Neptunium-237 was determined on the KOH fusion core composite samples by alpha
proportional counting. Each sample was spiked with Np-237 and all recoveries
were acceptable. However the spiking levels for Np-237 were very high
relative to the sample activity. In the case of sample 93-8755-H1, the spike
activity was 8,000 times the sample activity. Section 2.4 of WHC-CM-5-3
suggests that spiking be performed at 0.5 to 2.0 times the sample activity.
Efficiency and background check results and corresponding control charts were
submitted with the data package. All detectors were in control during the
analyses. Initial calibration documentation has not been submitted.
Therefore all Np-237 results were qualified as estimated. All other QC
criteria were met.

Strontium-90

^ Strontium-90 was determined on
beta counting. Efficiency and
control charts were submitted
control during the analyses.

the fused samples by separation followed by
background check results and corresponding

with the data package. All detectors were in
Initial calibration documentation has not been
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submitted. Therefore all Sr-90 results were qualified as estimated. All
other QC criteria were met.

Technicium-99

Technicium-99'was determined on the drainable liquid and fused solid core
composite'samples by beta proportional counting. All calibration information
and control charts have been submitted. All QC criteria were met.

Tritium

Tritium (H-3) was determined on the water digests by liquid scintillation.
Matrix spikes were run on all samples and all recoveries were acceptable.
Efficiency checks, background checks, control charts, and initial calibration
documentation has been provided. All QC criteria were met.

Carbon-14

Carbon-14 was also determined on the water digests by liquid scintillation
counting using internal standards. All calibration information, raw data, and
standard and spike recoveries were included in the data package.

Total Uranium

Uranium was determined by laser fluorescence on the fused core composite
\ samples. An internal standard was run with each sample; therefore, no initial
J calibration was required. Standards used to prepare LCS and calibration

standards were not traceable to NIST. No major problems were found.

Gamma Energy Analyses (GEA)

Gamma Energy Analysis was run on duplicate samples of the fused core composite
samples, water leachates of the core composites, and hot cell, field blank,
and DIW blank. No matrix spikes or tracers are required for GEA
determinations. Some results were qualified as estimated because of duplicate
analysis failures. No significant deficiencies were found with the GEA
determinations.

Mass Spectrometry

Isotopic uranium and plutonium were determined by Thermal Ionization Mass
Spectrometry on the fused solid core composite samples. Matrix spikes are not
required since only ratios are measured. Because of the low plutonium content
of these samples, plutonium isotopic analysis was not performed. All
duplicate and check standard criteria were met.
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Physical Parameters Data Validation Narrative

Wt% Solids

Percent solids was determined on samples from the core composites. The wt%
solids was determined in duplicate for each sample. See the laboratory
narrative for details of problems encountered during the Wt% solids
determination.

Particle Size

Particle size was determined on the core composite material. No problems were
found with the data:

Total Dissolved Solids and Weight Percent Oxides

Total dissolved solidsand Wt% oxides were determined gravimetrically on the
Core 55 composite material. No problems were noted.

Scanning thermociravimetry (STG)

Thermogravimetric Analysis was run in duplicate on the unhomogenized material
from Core 55. The balance calibration was checked with a 100 mg standard and
the temperature calibration was checked with alumel and perkalloy curie point
magnetic transition standards. Minor endotherms were observed during this
analysis. See the laboratory narrative for a detailed interpretation of the
results. No problems were noted.

Differential Scanning Calorimetry (DSC)

Differential Scanning Calo'i-imetry (DSC) was performed in duplicate on the
unhomogenized material from Core 55. Calibration was checked through the use
of an indium standard. No problems were noted.

Rheology

Sample rheology, which included shear stress and shear strength, was run on
the Core 55 composite material. No problems were found with the data.

Density

Density was run on the Core 55 composite material
with the density determinations:

JA- 84

No problems were found

rOP032
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Suggestions

ICP

The very high dilutions for the ICP determinations have caused the laboratory
to report very high detection limits for the metals determinations. In the
future, separate dilutions should be run to determine high or low
concentration of analytes. As a minimum, the MDL for RCRA metals should not
exceed 20 times the TCLP threshold.

Total Alpha

As mentioned in the laboratory narrative, the.high solids content of the
samples has cay^ed a potentional low bias in the total alpha results.
Development of efficiency factors based on an absorption curve will minimize
the effect of high solids on total alpha results.

0
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OTHER ANALYSES

T-102 CORE 55 PHYSICAL PROPERTIES

QUALIFIERS
PROPERTY RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

CENTRIFUGED
SOLIDS

Volume % 96

Wei g ht % 97

DENSITY
g /mL

As Received
Sample

1.79

1:1
Dilution

1.11

1:3
Dilution

1.05

Centrifuged
Supernate

1.1

Centrifuged
Solids

1.8

Wt% Total
Solids

72.3

Wt% Oxides 65.7

WT% SOLIDS

Extrusion
Sample

74.2

Rheology
Sam p le

72.1

SAL Sam le 99.11

STG Sample 98.0

lt4' 83
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WHC-SD-WM-DP-052,
ADDkNpUM 1 REV. 0
OTHER ANALYSES

CORE 55 COMPOSITE SAMPLE ID 93-08755-G

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

CN 3. 9 g9/ J

1,4- 90
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INDUCTIVELY COUPLED PLASMA - KOH FUSION
CORE 55 COMPOSITE SAMPLE ID 93-08755-H

C

c\j
Lo ^
o Lu
Ld!!!}... ^

' T

C/3 z

^

^

ANALYTE SrUdPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

Ag (919) ug/^g J J

Al 311,293

As NR

B (406) R

Ba <111

Be <55

Bi <5,531

Ca (781)

Cd (258) J J J

Ce <1,106 R

Co <lli R

Cr (806)

Cu 55 R

Dy <553 R

Eu <2,212 R

Fe 19,813

Gd <5,531 R • .

K N/A

La <553 R

Li <332 R

M. <1,106 R

Mn 1,010

Mo <332 R.

Na 34,238

Nd (1,302) R J

Ni N/A

P (1,621)

Pb (2,008) J

Pd <3,319 R

Rh <3,319 R

Ru <2,212 R

Sb <553

Se <1,106

Si (3,534)

Sn < 11,062 R

Sr <55 R

1 4 -91 C-o0n,57



INDUCTNELY COUPLED PLASMA - KOH FUSION
CORE 55 CObfPOSITE SAhiPLE ID 93-08755-II

1 2 3 4 5 6 7 8 9 10 11 12 13

Te <5,531 µg-+g R

'Ch <8,850 R

Ti (61) R

Ti <5,531 R

U <22,125

V <tlt

W <2,212 R

Y <111 R

Zn (926) R I

Zr <111 UJ

WHC:-S0-WM-DP-052•
AUDENDUM 1 REV. 0

0

0

Cl

l A- s2
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INDUCTIVELY COUPLED PLASMA - KOH FUSION
CORE 55 -HOIvtOGENIZAI`ION CHECK SAMPLE ID 93-8755H-ToD

^

O

tNI3 l
G Lij

Q cc:

GT

Oa

^0
tjj

Sc

a

^

^

ANALYTE SAMPLE QUALiFIERS
RESULTS

1 2 .3 4 5. 6 7 8 9 10 11 12 13

Ag (329) pVg J

Al 284,032

As <292

B (348) R J

Ba <37

Be <18

Bi <1,827 R

Ca (828)

Cd (25)

Ce <365 - R

Co <37 R

Cr 735

Cu (49) R I

Dy <183 R

Eu <731 R

Fe 16,878

Gd <1,827 R

K N/A

La <183 R

Li <110 R

ht^ <365 R

Mn 705 J J

Mo <110 R

Na 30,160

Nd (389) R

Ni N/A

p (952) -

Pb (593)

Pd <1,096 R

Rh <1,096 R

Ru <731 R

Sb <183

Se <365

Si (2,647)

Sn <3,653 R

Sr (23) R

/ f;.- 93 (?W)0-59



INDUCTIVELY COUPLED PLASMA - KOH FUSION

CORE 55 HOMOGENIZATION CHECK SAMPLE ID 93-8755-7I TOP

1 2 3 4 5 6 7 8 9 10 11 12 13

To <1,827µ^Og R

Th <2,923 R

Ti (50) R

TI <1,827 R

U <7,306

V <37

W <731 R

Y <37 R

Zn (518) R 7 J

Zr <37 U7

WHC-SD-WM-Dp-052.
ADDENDUM 1 REV. 0

I

0

•

IA- 94 oac:("



INDUCTIVELY COUPLED PLASMA - KOH FUSION
CORE 55 HOMOGENIZATION CHECK SAMPLE ID 93-8755-H BOTTOM

^
O

cj( }
O t1I
d^c
Cr,

>

Q ^
cn z

^'C(

41

ANALYTE SA.b[PLE QUALIFIERS
RESULTS

l 2 3 4 5 6 7 8 9 10 11 12 13

Ag (306) pg/g J

Al 266,060

As <289

B (216) R J

Ba <36

Be <18

Bi <1,806 R

Ca (733)

Cd (19)

Ce <361 R

Co <36 R

Cr 786

Cu (36) R I I

Dy <181 R

Eu <722 R

Fe 15,221

Gd <1,806 R

K N/A

La <181 R

Li <108 R

Mg <361 R

Mn 1,187 J I

Mo <108 R

Na 34,682 I

Nd (354) R J

Ni N/A

P (833)

Pb (509)

Pd <1,084 R

Rh <1,084 R

Ru <722 R

Sb <181

Se <361

Si (2,839) J

Sn <3,612 R

Sr (25) R

/,9- 95 (?0,0091



INDUCTIVELY COUPLED PLASMA - KOEI FUSION
CORE 55 HOAtOGENIZATION CIIECK SAMPLE ID 93-8955-H I307701,f

1 2 3 4 5 6 7 8 9 10 11 12 13

Te <1,806p^g,'g R

Th <2,890 R

Ti (44) R

'Il <1,806 R

U <7,224

V <36

W <722 R

Y <36 R

Zn (332) R J

Zr <36 UJ

WNC-S0-WM-nP-052'
ADDtNDUM 1 RcV. 0

0

0

^
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INDUCTIVELY COUPLED PLASMA - ACID DIGESTION
CORE 55 COMPOSITE SAMPLE ID 93-08755-A

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

Ag ' (15) P>>8

Al 145,262

As NR

B 201 R 7 R J R

Ba (12)

Be <2

Di <199 R UI

Ca 625 J

Cd (11)

Cc <40 R R R

Co <4 R R R

Cr 737

Cu (14) R 7 R R

Dy <20 R R R

Eu <80 R R R

Fc 19,254

Gd <199 R R. R

K <399 U7

La <20 R R R

Li <12 R R R

Mo (107) R J R R

Mn 755

Mo <12 R R R

Na, 27,221

Nd 263 R R R

Ni (66)

P 552

Pb 374

Pd <120 R R R

Rh <120 R R R

Ru <80 R R R

Sb (40)

Se (63)

Si 853 R J

' Sn <399 R R R

Sr (17) R R R

/ff- 97 () ol CG93



INDUCTIVELY COUPLED PLASMA - ACID DIGESTION
CORE 55 COMPOSITE S.+,JfPLE ID 93-08755-.\

1 2 3 4 5 6 7 8 9 10 11 12 13

Te <199µg/.g R R R

Th <319 R R R

Ti (9) R R. R

TI <199 R R. R.

U <798

V <4

W <80 R R R

Y (6) R. R R

Zn 98 R R J R

Zr 42 J

wN0-so-wM-np-052-
ADOtNDUM 1 REV. 0

^

^

^

/,4r 98 (200094



INDUCTIVELY COUPLED PLASMA - WATER LEACH
CORE 55- COMPOSITE SAMPLE ID 93-08755-C

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 . 10 11 12 13

Ag <2 µgle

Al 950 - J J

As NR

B <4 R R R

Ba <2

Be <1 -

Bi <101 R UJ

Ca (14) J

Cd <1

Ce <20 R R R

Co <2 R R R

Cr 767

Cu <1 R R R

Dy <10 R R. R

Eu «0 R. R R

Fe 130 J 1

Gd <101 R R R

K <202

La <10 R R R

Li <6 R R R

M9 <20 R R R.

Mn 10 J

Mo " (7) R R R

Na 28,121

Nd <10 R R R

Ni <6

P 408

Pb <12

Pd <60 R R R

Rh <60 R R R

Ru <40 R. R R

Sb <10

Se <20

Si (45) R J

Sn <202

FT-
R R R

Sr <1 R R R

/ ^ - 33 C0n095



INDUCTIVELY COUPLED PLASh1A - WATER LEACH
CORE 55 COMPOSITE SANIPLE ID 93-08755-C

1 2 3 4 5 6 7 8 9 10 11 12 13

Te < lOlµglg R R R

Th <161' R R R

Ti < 1 R R R

TI <101 R R R

U - <403

V <2 UJ

W <40 R R R

Y <2 R R R

Zn <4 R R R

Zr <2 UJ UI

WHC%-S0-WM-DP-051• ,

AqDENDUM 1 REV. 0

0

0
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INDUCTIVELY COUPLED PLASMA - ACIDIFIED
HLRF 14OT CELL BLANK SAMPLE ID 93-09774-R

F9l

`=J

^

O

d cc
c^

ANALYTE SAJIPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

A., <0.010 p^'g UJ

Al <0.060

As NR

B <0.020 R

Ba <0.010

Be <0.005

Bi <0.500

Ca 0.513

Cd (0.009) 1 1

Ce <0.100 R

Co <0.010 R

Cr <0.020

Cu (0.015) R.

Dy <0.050 R

Eu <0.200 R

Fe (0.038)

Gd <0.500 R

K <1.000

La <0.050 R

Li <0.030 R

bt„ <0.100 R

Mn (0.028)

blo <0.030 R.

Na 5,212

Nd (0.126) R

Ni (0.049)

P (0.139)

Pb <0.060

Pd <0.300 R

Rh <0.300 R

Ru <0.200 R

Sb <0.050

Se <0.100

Si (0.143)

Sn <1.000 R

S,r <0.005 R

('0 00;37



INDUCTIVELY COUPLED PLASMA - ACIDIFIED
EILRF IIOT CELL DLANK SAMPLE ID 93-09774-R

1 2 3 4 5 6 7 8 9 10 11 12 13

Te <0.500 N.,,I° R

Th <0.800 R

Ti <0.005 R

TI <0.500 R

U <2.000

V <0.010

W <0.200 R

Y <0.010 R

Zn (0.060) R

Zr <0.010 U7

WHC:-SQ-WM-DP-052•
AUDENDUM 1 REV. 0

0

^
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INDUCTIVELY COUPLED PLASMA - ACIDIFIED
HLRF DIW SAMPLE ID 93-09804-R

I I C

All

: ,}'

i^

r,u

®
^

.

•

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

Ag <0.010 p0g U7

Al <0.060

As NR

B <0.020 R

Ba <0.010

Be <0.005

Bi <0s00

Ca <0.050

Cd <0,005 Ul UI

Cc <0.100 R

Co <0.010 R

Cr <0.020

Cu (0.017) R

Dy <0.050 R

Eu <0.200 R

Fe (0.013)

Gd <0.500 R

K (1.192)

La <0.050 R

Li <0.030 R

btg <0.100 R

Mn (0.007)

Mo <0.030 R

Na <0.080

Nd (0.190) R

Ni <0.030

P <0.100

Pb <0.060

Pd <0.300 R

Rh <0.300 R

Ru <0.200 It

Sb <0.030

Se <0.100 -

Si (0.108)

Sn <1.000 R

Sr <0.005 R

/fj- 1®3 P1000t39
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INDUCTIVELY COUPLED PLASMA - ACIDIFIED
FIELD BLANK SAMPLE ID 93-05374-R

4

®

O td,)
dcr
^ T1

ANALYTE S.liYfPLE QUALIFIERS
RESULTS

t 2 3 4 5 6 7 8 9 10 11 12 13

A5 <0.010 µolg UI

Al <0.060

As NR R

B 0.268

Ba <0.010

Be <0.005

Bi <0.500

Ca 0.510

Cd <0.005 U7 UJ

Cc <0.100 R

Co <0.010 R.

Cr <0.020

Cu <0.0QS R

Dy <0.050 R

Eu <0.200 R

Fe <0.010

Gd <0.500 R

K <1.000

La <0.050 R

Li <0.030 R

Mo <0.100 . R

Mn (0.012)

Mo <0.030 R

Na 2.277

Nd (0.170) R

Ni <0.030

p <0.100

Pb <0.060

Pd <0.300 R.

Rh <0.300 R

Ru <0.200 R

Sb <0.050

Se <0.100

Si 1.964

Sn <1.000 R

Sr <0.005 R

1 ^105 000-101



INDUCTIVELY COUPLED PLASMA- ACIDIFIED
FIELD BLANK SAMPLE ID 93-05874-12_ ..

l 2 3 4 5 6 7 8 9 10 11 12 13

Te <0.500 yg/^l R

Th <0.800 R

Ti <0.005 R

Ti <0.500 R

U <2.000

V <0.010

w <0.200 R

Y <0.010 R

Zn (0.037). R

Zr <0.010 Ui

WHC':S0-WM Qp-052A(.7DENDUM i REV, 0
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WHC-S0-WM-DP-052-
AfDOENOUM 1 REV. 0

^ OTHER ANALYSES
CORE 55 COMPOSITE SAMPLE ID 93-08755-J

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

TOC .520 iLqlq J J J J J

F
TIC 2280 J J J J J

TC 2800 J J J J J

41

I

^

j A -1®'7
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WHG-SD-WM-fJp-052•
qUDSNDUM 1 REV. 0

OTHER ANALYSES
FIELD BLANK SAMPLE ID 93-05874-P

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

pH 8.5 J

OH ND U
J

U

CN ND U
J

DIRECT
ANALYSIS

TOC 11 / J J J J J

T I

C 6 J J J J J

TC 18 J J J J J

0

0

1 A-1®8
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WHC-SD-WM-DP-052•
ADDENOUM 1 'RkV. 0
OTHER ANALYSES

HLRF HOT CELL BLANK SAMPLE ID 93-09774- P

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

p H 8.4 J

OH ND U
J

U
J

CN ( 0.011 ) J

DIRECT
ANALYSIS

TOC 3 µ/ J J J J J

TIC ND U
J

U
J

U
J

U
J

UJ

TC 3 J- J J J J

!A-1,09



WH0-SD-WM-DP-052.
,aDOENOUnn 1 AE.v. 0

^ OTHER ANALYSES
HLRF DIW SAMPLE ID 93-09804-P

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

pH 7.9 J

OH ND U
J

U
J

CN ND U
J

DIRECT
ANALYSIS

TOC 9 mg/g J J J J J

TIC 3 J J J J J

TC 11 J J J J J

^

;

0

E

114- 1i0



WH0-SD-WM-DP-052.
AnOENDUM 1 RCV. 0
ION CHROMATOGRAHPY

CORE 55 COMPOSITE SAMPLE ID 93-08755-C

S Cr(VI) 741 1

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

IC

F 220 µg/g J J

Cl 300 J J

NO2 8,000 J

N03 34,000 J

P04 1,110 J J

S04 1,620 J J

WATER
LEACH

TOC 650 µglg J J

TIC 3,500 J J

TC 4,150 1 J

J J

NH3-N (27) UJ J

l

^

/A- 111 UUt^lu,r



WHO-S D-WM-D P-052•
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^ OTHER ANALYSES
HLRF HOT CELL BLANK SAMPLE ID 93-09774-R

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

NH3-N ND µg/g U U
J J

^

0

C'.(t^.108



WHC:-S0-WM-DP-052•
ADpE NOUM 1 REV. 0

OTHER ANALYSES
HLRF DIW SAMPLE ID 93-09804-R

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

NH3-N ND µg/g U

E

U
J J

4

^

^

f,I -113



WH0--SD-WM-pp-052•
ADtDENpUM 1 REV. 0
OTHER ANALYSES

FIELD BLANK SAMPLE ID 93-06874-R

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

NH3-N ND µg/g U U
J J

9

^

i
/q. - 1.14

('^^^.^.^3



WH0-Sp-WM-DP-052
A100ENDUM 1 REV. 0
OTHER ANALYSES

CORE 55 COMPOSITE SAMPLE ID 93-08755-M

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

p H 9.8 J

OH ND U
J

U
J

4

I f}- 115
t'•C^!^1:1i



WLN.r _1NN1-DP-052•
,ADDfNEDUM'

.
1 REV. 9

ION CHROMATOGRAHPY
FIELD BLANK SAMPLE ID 93-05874-0

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

IC

F < 0.25

µ8Ig

UJ UJ

Cl 0.3 J ,I

NO2 <0.5 UJ UJ

NO3 0.7 J J J

P0, <0.5 UJ UJ

SO, 0.7 I J

f -A- 1g-rb

is

0

0
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WNG-SQ-WM-Dp-052
AL7DEiVDUiv1 1 RFV, 0

ION CHROMATOGRAHPY
HLRF HOT CELL SAMPLE ID 93-09774Q

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

IC

F <0.25

µS,S

UJ UJ

C1 1.0 J J

NO2 <0.5 UJ UJ

NO3 1.1 1 1

P04 <0.5 UJ UJ

S04 1.9 J J

^

j p--117

OO(lix13



WNC-SD-WM-Dp-052,
AQ9E;NDUPvI 1 RkV. 0

ION CHROMATOGRAHPY
HLRF DIW SAMPLE ID 93-09804-0

ANALYTE SAMPLE QUALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13

IC

F 0.5 µglg J J

Cl <0.251.0 UJ UJ

NO2 <0.5 UJ UJ

NO3 <0.5 UJ UJ

P04 <0.5 UJ UJ

S04 0.9 J J

IA- 118

L.I

0
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WhC-SO-WM-Dp-052,
AU0ENpUM 1 REV. A

46

COLD VAPOR ATOMIC ABSORPTION
ANALYTE - MERCURY

SAMPLE SADdPLE_ QUALIFIERS
ID RESULTS

I 2 3 4 5 6 7 8 9 10 11 12 13

93-08755-D CORE 55

COMPOSITE

Hg 7.7 µg/^g J J J

q

^

J oq- 11.9

n

^^^11S



WHC-S D-WM-D P-052,
AUDENDUM 1 REV. 0

RADIOCHEMICAL ANALYSIS
CORE 55 COMPOSITE SAMPLE ID 93-08755-C

.

ANALYTE SAMPLE UALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

TOTAL
ALPHA

0.00582
/iCi/

J

TOTAL
BETA

39.5
-

J

GEA

K-40 <0.0025
Ci/

Co-60 0.000852
___

Ru-103 <0.37

Ru-106 <0.055

CS-134 <0.0044

Cs-137 26.3

Ce-144 <0.041

Eu-152 <0.00044

Eu-154 0.0186

-

Eu-155 0.0181

Th-228 <0.011

Am-241 0.00657

LIQUID
SCINT

uCi/g

C-14

H-3

g- 2,20

9

^
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WNC-SD WM Dp OS2
ADDkNqUM 1 REV. 0

RADIOCHEMlCAL ANALYSIS
: CORE 55 COMPOSITE SAMPLE ID 93-08755-H

ANALYTE SAMPLE UALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

TOTAL
ALPHA

0.227
µCi/

J

TOTAL
BETA

490 J

GEA

K-40 <0.016
Ci/

Co-60 0.0288

Ru-103 <0.88

Ru-106 <0.16

CS-134 <0.013

Cs-137 32.7

Ce-144 <0.13

Eu-152 <0.0090

Eu-154 0.497

Eu-155 0.557

Th-228 <0.031

Am-241 0.233

AEA

ALPHA
Pu

0.0659
Ci

J

Pu-
239/240

0.0596 J

Pu-238 0.00630 J

Am-241 0.244 J

N p -237 0.000636 J

Cm-
243+244

0.00140 J

)BETA

Sr-90 256 J

Tc-99L 0.0170

/ 4 - 2.21 c®o2.17
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RADIOCHEMICAL ANALYSIS
CORE 55 COMPOSITE SAMPLE ID 93-08755-CH

ANALYTE SAMPLE UALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

GEA uCi

K-40 <0.0095

Co-60 0,0162 J

Ru-103 <0.41

Ru-106 <0.072

CS-134 <0.0064

Cs-137 4.74

Ce-144 <0.067

Eu-152 <0.0056

Eu-154 0.190 J

Eu-155 0.215

Th-228 <0.014

Am-241 0.0829 ^t+ + L-J-----i

0

r1

0

f /9 - 122
c0Jll1.s
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RADIOCHEMICAL ANALYSIS
HLRF HOT CELL BLANK SAMPLE ID 93-09774-R

1

ANALYTE SAMPLE UALIFIERS
RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

TOTAL
ALPHA

1.08E-05
µCi/

J

TOTAL
BETA

0.0441 J.

GEA

K-40 <2.5E-05
µCi/9

Co-60 <2.7E-06

Ru-103 <3.7E-04

Ru-106 <7.3E-05

CS-134 <6.4E-06

Cs-137 0.00282

} e-144 <5.6E-05

u-152 6.71E-05

Eu-154 1.18E-04

Eu-155 4.66E-05

Th-228 <1.3E-05

Am-241 <1.3E-05

/

^

JA- 123

C'010,119
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RADIOCHEMICAL ANALYSIS
HLRF DIW BLANK SAMPLE ID 93-09804-R •

ANALYTE SAMPLE UALIFIERS
RESULTS

1 2 3 4 $ 6 7 8 9 10 11 12 13 14 15

TOTAL
ALPHA

<9.0E-07
Ci

J

TOTAL
BETA

5.40E-06 J

GEA -

K-40 <3.90E-05
µCi/

Co-60 <3.7E-06

Ru-103 <1.6E-04

Ru-106 <2.6E-05

CS-134 <2.2E-06

Cs-137 <3.9E-06

Ce-144. <1.8E-05

Eu-152 <8.9E-06

Eu-154 <7.OE-06

Eu-155 <4.9E-06

Th-228 <4.6E-06

Am-241 <2.9E-06

^

•

0

/ A- 1.24 000120
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RADIOCHEMICAL ANALYSIS
FIELD BLANK SAMPLE ID 93-05874-R

ANALYTE SAMPLE UALIFIERS
• RESULTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

TOTAL
ALPHA

µCi/g
<9.OE-7

J

TOTAL
BETA

1.05E-5 J

GEA uCi/G

K-40 <2.4E-5

Co-60 <2.2E-6

Ru-103 <6.OE-5

Ru-106 <1.8E-5

CS-134 <1.7E-6

Cs-137 <5.6E-6

Ce-144 <1.5E-5

Eu-152 <3.7E-6

Eu-154 <5.1E-6

Eu-155 <4.1E-6

Th-228 <3.1E-6

Am-241 <2.OE-6

^
L

^

/ f}. 2.25
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URANIUhi ANALYSIS RESULTS
CORE 55 COMPOSITE SAMPLE ID 93-08755-HI

SAN(PLE SAMPLE QUALIFIERS
ID RESULTS

1 2 3 4 5 6 7 8 9 10 I 1 12 13

93-08755-H

Uranium 734 µ.,,/g

0

11

/ 4- 126
000122
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^ URANIUM ISOTOPIC ANALYSIS RESULTS
CORE 55 COhIPOS[TE SAhIPLE ID 93-08755-Hi

SAMPLE SAMPLE QUALIFIERS
ID RESULTS

L 2 3 4 5 6 7 8

93-08755-H

U-234 0.006

U-235 0.689

[EE

0.013

U-2 99.292

40

q
/f}- 2.2'7 C,()0123
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PHYSICAL PROPERTIES DATA ASSESSMENT

DATE: 10-18-93

REVIEWED BY: D.E. STROUP

LABORATORY: PNL

CASE #: SST 241-T-102 CORES 55 & 56

SDG #: 93-08755-PNL-102

SAMPLE/MATRIX:93-08755/SOIL
93-07987-M1/SOIL
93-07988-M1/SOIL
93-08755-K1/SOIL
93-08755-M1/SOIL
93-05874-P1/FB
93-09774-P1/HCB
93-09804-P1/DIW
93-08755-C1/SOIL

DATA ASSESSMENT SUMMARY

^

Blk Part % DSC

Den Size S 1 O pI-T Rheo TDS TGA

1. clja__^n of Custody 0 0 0 0 0 0 0

2. Holding Times NA NA 0 X NA NA NA

3. Instrument Calibration 0 0 0 0 0 0 0

5. Bla Analysis NA NA NA 0 NA NA 0

8. T^C-S NA 0 0 0 0 NA 0

9. Duplicate Analysis 0 0 0 0 0 0 0

O= data had no problems
X = data qualified due to minor problems
M= data qualified due t-o-major problems, some data may be

unusable

OVERALL ASSESSMEPPP: The samples were collected 3-25,26,& 28-93 and
the pH analysis was done 8-31-93, which is over 150 days from the
time of collection. It is recommended that the pH of aqueous
matrices be taken immediately after collection. Although the
holding time requirement for soil or sludge samples has not been
established, the guidelines for aqueous matrices should be
followed. The sample pH results may be the values at the time of
analysis but not the true pH value of the tank contents due to the
execessive holding time. The other analyses noted above are
acceptable.

NOTES: The pH of the Hot Cell, Field, and DIW blanks was taken.

f f}- 2.31
000125
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CYANIDE DATA ASSESSMENT

DATE 10-18-93 SAMPLES/MATRIX 93-08755 C55
` r • 93-05874 F B

REVIEWED BY A. T. DiCenso 93-09774 HCB
^p z6- 93 93-09804 DIrI

LABORATORY PNL

CASE # SST T102 - C55

SDG # 93-08755-PNL-10 2

DATA ASSESSMENT SUMMARY

CN

1. Chain of Custody 0

2. HoldingTimes X

3. Instrument Calibration_ _ 0

4. ICV/CCV 0

5. Analytical Blank N/A

6. Preparation Blank 0

7. ICS N/A

8. LCS 0

9. DuAlicate Analysis 0

10. Matrix Spike 0

12*. CRDL N/A

13. Serial Dilution. - N/A

* Number 11 was intentionally omitted.
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

^

0

OVERALL ASSESSMENT: The samoles were collected in March of 1993, nrepared by
distillation, and analyztd for CN colorimetrically. Since the evaluatio ns were
not completed until August of 1993, the maximum allowable holding time
specification of fourteen days was exceeded. The results were gualified
accordingly. The field, hot cell, and deionized water (DIW) blanks were not
distilled before their initial analVses: however, a re-analysis which followed
distillation yielded comparable results. For this reason, none of the blan ks •
were gualified with respect to the duplicate category even though a dupliCate

1 4^ 1.32

{1i303.2b
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RCRA INORGANIC DATA ASSESSMENT

DATE l0/25/93 SAMPLES/MATRIX 93-08755-H1 CO RE
55 COMPOSITE

REVIEWED BY M.I. Weyns-Rollosson caU3 1O'2S /93

LABORATORY 325 PNL

CASE # 241-T-102

SDG # 93-08755-PNL-102

DATA ASSESSMENT SUMMARY

ICP

1. Chain of Custody 0

2. Holdina Times - 0

3. Instrument Calibration 0

4. ICV/CCV M _

5. Anal ytical Blank 0

6. Preparation Blank X

7. ICS X

8. LCS N/A

9. Duplicate Analysis 0

10. Matrix Spike 0

12.* CRDL N/A

13. Serial Dilution 0

* Number 11 was intentionally omitted.

0 = data had no problems
X= minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

E

40

OVERALL ASSESSMENT: The samale from Core 55 was collected on 3-25-93 and sent
to the PNL 325 Shielded Analytical Laboratory (SAL) for analysis. The samp le
was received by SAL on 5-4-93. Analysis for ICP metals was performed on 8-23-
93 . within the required holding time limit of 180 days. Silver and cadmium
were qualified as estimated for ICV/CCV results that exceeded control limits.
The following analytes were assictned an "R" qualifier for lack of ICV/CCV
check standards: B, Ce Co Cu, Dy , Eu, Gd , La, H. Mci, Mo, Nd. Pd, Rh. Ru,
Sn, Sr, Te. Th, Ti Tl W, Y, Zn. Contaminants were detected in the

^ f ^^ .^
0128
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ICP DATA ASSESSMENT SUMMARY CONT.

NOTES: The ICP analysis of sample 93-08755-H1 was oerformed on fusions
Pre pared from Core 55 samples and analyzed using method PNL-ALO-211.

^

^

! /^." 135
000129
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DATE - 10-19-93 SAMPLESJMATRIX 93-08755 H-1T

REVIEWED BY A. T. DiCenso
93-08755H-IB

%C'^ t-?>
LAB0RAT0RY` 22 2-S

CASE # SST T102-C55

SDG # 93-08755-PNL-102

DATA A SSESSMENT SUMMARY

IC P (KOH Fusion)

1. Chain of Custody 0

2. Holdina Times 0

3. Instrument Calibration 0

4. ICV/CCV M _

5. Analvtical Blanks 0

6. Preparation Blanks X

7. ICS X

8. LCS - N/A _

9, - Duplicate Analvsis X

10. Matrix Spike N/A _

12*. CRDL N/A _

13. Serial Dilution N/A. _

•1

0

* Number 11 was intentionally omitted.
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

^

OVERALL ASSESSMENT: The samoTes were collected in March of 1993,-prepared by
KOH fusion, and analvzed for ICP metals. The analyses were completed on 7-23-
93. According to the aovernina QAPiP, matrix spike and process blank spik e
(L CS) analyses were no_trequired for fusion evaluations. Due to the lack of
ICV/CCV data combined with the absence of sdike and LCS analyses, the
following analytes were_a^F-ianed R oualifiers with respect to the ICV/CCV
category: B, Ce, Co, Cu, Dy. Eu, Gd, La, Li, Mg, No, Nd. Pd, Rh, Ru, Sn, Sr,
Te, Th, Ti. Tl, ld. Y, and Zn. The bismuth results were deemed unu'sable du e to
low reported ICV/CCV recoveries.

11q- 2.36
(100130
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ICP DATA ASSESSMENT

DATE 10-22-93 SAMPLES/MATRIX 93-08755 -Al

REVIEWED BY A. T. Di C enso GtJCz>
iv- za'

LABORATORY 222-S

CASE # S.ST_T102-C55

SDG # 93=08755-PNL- 102

DATA ASSESSMENT SUMMARY

ICP (Acid Digestion)

1. Chain of Custody 0

2. Holdino Ti m es 0

3. Instrument Calibration 0

4. ICV/CCV M

5. Analvtical Blanks 0

6. Preparation Blanks X

7. ICS X

8. LCS M

9. Duplicate Analvsis X

10. Matrix Spike M

12*. CRDL - N/A

13. Serial Dilution . 0

* Number 11 was intentionally omitted.
0= data had no problems
X = minor problems, data may be qualified
M = data qualified due'to_major problems/some data may be unusable

^

^

^
^

0

U-00:132



WNC-SO-WM-DP-OS2,
ADDENDUM I REV. 0

4

l/T" 1•,9

000133

ICP DATA ASSESSMENT (cont.)



WHC-S0-WM-pp.052.
AIJP^AqAU^4sAsq4y. 0

DATE 10-25-93 SAMPLES/MATRIX 93-08755-C1

REVIEWED BY A. T. DiCenso GI
1r) -zE-93

LABORATORY 222-S

CASE if SST T102-C55

SDG if 93-08755-PNL-102 -

DATA ASSESSMENT SUMMARY

ICP (Water Digestion)

1. C hain of Custody 0

2. HoldincLTimes 0

3. Instrument Calibratian 0

4. ICV/CCV M

5. Analytical Blanks 0

6. Preparation Blanks 0

7. ICS X -

8. LCS M

9. Duplicate Analysis X

10. Matrix Spike M

12*. CRDL N/A -

13. Serial D ilution X

* Number 11 was intentionally omitted.
0= data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

^

0

M' 140 ^
^00134
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RCRA INORGANIC DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

0= data had no problems
X= minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

10/25/93 SAMPLES/MATRIX 93 -09774-R1
93-09804-R1

M.I. Weyns-Rollosson d_,v
l0)2

s^^^ 93-05874-R1

325 PNL

2 41-T-102

SDG # 93-08755-PNL-102

DATA ASSESSMENT SUMMARY

ICP

1. Chain of Custody 0

2. Holding Times 0

3. Instrument Calibration 0

4.

5.

ICV/CCV

Analytical Blank

M

0

6. Preparation Blank N/A

7. ICS X

8. LCS N/A

9. Duplicate Analysis 0

10. Matrix Spike 0

12.* CRDL N/A

13. Serial Dilution N/A

* Number 11 was intentionally omitted.

0

40

OVERALL ASSESSMENT: The hot cell blank. DIW blank, and the field blank
samples from Core 55 were collected on 3-25-93 and sent to the PNL 325
Shielded Analytical Laboratory (SAL) for analysis. The samples were received
by SAL on5-4-93. The analysis for ICP metals was aerformed on 9-02-93,
within the required holding time limit of 180-davs. Silver and cadmium were
qualified as estimated for ICV/CCV results that exceeded control limits. The
following analytes were assigned an "R" aualifier.for lack of ICV/CCV chec k
standards: B, Ce, Co, Cu, Dv, Eu, Gd. La, Li, Ma. Mo. Nd, Pd, Rh, Ru Sn, Sr
Te. Th Ti, Tl, W. Y Zn. Cadmium and zirconium results were qualified as
estimated for the interference check standard exceeding the control limit.

WHC;-SD-WM-DP-052
ADDENDUM 1 REV 0

NOTES: The ICP anal ys is of sanole 93-08755-H1 was aerformed on fusions
prepared from Core 55 samales and analyzed using method PNL-ALO-211.

000:136
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TIC/TOC/TC, AMMONIA, & HYDROXYL DATA ASSESSMENT

DATE: 10-19-93 SAMPLE%MATRIX: 93-08775-J1/SOIL
93-05874-P1,R1/HCB

REVIEWED BY: D.E. STROUP -73 93-09774-P1,R1/FB

LABORATORY::PNL
93-09804-P1,R1/DIw

93-08775-Cl/SOIL
93-08755-C1/SOIL

CASE #: SST 241-T-102 CORES 55_& 56 93-08775-M1

SDG #: 93-08755-PNL-102

ASSESSMENT SUMMARY

Direct WtrLch
TIC/TOC TC. TIC/TOC/TC NH3 OH

1. Chain gf Cu stody 0 0 0 0

2. Hol dina Times X X X X

3. Inst rument Calibration O O o O

4. ICV/CCV X 0 NA NA

5. Analvtical Blank 0 X NA NA

6. Prepa^atio n B1ank NA NA 0 X

8. LCS X O 0 0

9. Duplicate Analysis X 0 X 0

10. Matrix Sp ike X 0 0 NA

O= data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems, some data may be

unusable

OVERALL ASSESSMESTP: The samples were collected 3-25,26,& 28-93 and
analyzed as follows:

Direct TIC/TOC/TC 8-18,19,& 20-93 144 days from collection
Water Leach TIC/TOC/TC 8-10-93 136 days from collection
Ammonia - '9-2-93 159 days from collection
Hydroxyl Ion 9-1-93 158 davs from collection

The recommended holding time for TIC/TOC and ammonia aqueous
matrices is 28 days from collection of the samples. Hydroxyl Ion
analysis should be done immediately after sample collection as
recommended for pH. Although the requirements for soil or sludge

. matrices have notbeen established, the guidelines for aqueous
matrices should be followed.

/ IV - 143 +R00137
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Direct TTC:/`j'O('/T( ; The analysis of the gamnl e; dLpi i 1gtP, and
...; 1n2 was ,]vllc"^ over two

u losl 9 -p3^j^ld,-^..^.i}: "pi uv" 6VS ,2+^ ) as an 2ii
+-
i.udc<^.

batch. The original TOC portion of the matrix spike had a recovery

of 60P6 and the third system standard for TIC and TOC had recoveries

of 61% and 62%. A fourth svstem standard was successfullv done on
the first day, and_a blank, system standard, and matrix spike were
successfully completed on the second day. The original TIC spike,
which is run before the TOC spike, is 86%. TIC/TOC system

standards, other than the previously noted third standard, produced

recoveries from 92 to 98 percent for TIC and 91 to 95 percent for

TOC (limits 90-110%). Other than the original TOC matrix spike of

60%, the other matrix spikes are within limits, with TIC spikes

from 86 to 117 percent and TOC spikes from 103 to 106 percent
(limits 75-125%). The TIC relative percent difference (RPD) is
within the 20% limit, but the TOC RPD is high at 28%. The TOC
results may be suspect due to the original spike recovery,

excessive holding time, and high RPD. The TIC results may be
suspect due to excessive holding time.

Wate r Leach TIC/TOC/TC : The RPDs and matrix spikes are within the

recommended auality control limits noted above. Method blank
results are 80 ug/g.for TC and TOC, which is above the method
detection limit of 50 ug/g, indicating handling contamination.
These results may be suspect due to the excessive holding time.

Amrinia : The spike recoveries are within the recommended limits

noted above. A difference between the sample and duplicate

analysis is noted as the duplicate is non detect and a value of

27.2 ug/g is reported for the sample. There was not enough sample
for a re-analysis. The results for the duplicates, field blank,
hot cell blank, DIW blank are non detects and no RPDs are reported.

This data may be suspect: due to the excessive holding time and

duplicate analysis.

Hvdroxyl Ion : There was not enough sample to do the 1:1 extraction
as specified and 1:5 extraction was used for the titration. No
titration could.be done on the field, hot cell, or DIW blanks due
to the lack of a titratable constituent. The entire 5 mL portions
of-the 09774-P1 & P2 were combined and 2 mL of 08755-M3 were
titrated with no results. No hydroxyl ion was detectable in the
sample or duplicate. Theseresults may be suspect due to the
excessive holding time.

NOTES: Hot cell, field, and DIW blank analysis was done for Direct

TIC/TOC/TC, Ammonia, and Hydroxyl Ion analyses.

.

s

®
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^ DATE: 10-19-93

REVIE^IED BY: D. E

LABORATORY: PNL

WNC-SO-WM-Dp-052•
AUtDENDUNl 1 REV. 0
IC ANIONS DATA ASSESSMENT

SAMPLE/MATRIX:

STROUP A ti l0-2 G -43

CASE #: SST 241-T-102 CO_rtES 55 & 56

SDG #: 93-08755-PNL-102

DATA ASSESSMENT SUMMARY

^

IC
ANIONS

1. Cbain of Custody 0

2. Ho lding Time X

3. Ins t rument Calibration 0

4. I CV/CCV _ 0

5. Analytical Blanks 0

8. LgS X

9. D^Iblicate Analysis X

10. Katrix Spike _ 0

11. Retention Time 0

93-08755-C1/SOIL
93-05874-Q1/SOIL
93-09775-Q1/SOIL
9:3-09804-Q1/SOIL

O= data had no problems
X = data qualified due to minor problems
M= data qualified due to major problems, some data may be

unusable

OVERALL ASSESSMENT: The recommended holding time for aqueous matrix
IC Anions analysis is as follows:

Sulfate, Chloride, Fluoride 28 days
Nitrate, Nitrite, Phosphate 48 hours

.

The samples were collected 3-25,26,& 28-93 and IC Anions analysis
was done 8-25-93, which is 150 days over the aqueous matrix
recommendation. Althouc(h the requirements for soil or sludge
matrices have not been established, the guidelines for aqueous
matrices should be followed. The recoveries for the control
standard sample are above the recommended 90-110% (see the IC
Anions laboratory narrative included in this validation report for
further comments). Very thorough calibration and 2nitial
Calibration/Continuing Calibration Verifications were completed for

J'7--1-47
C'0J1..39
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the analysis. Matrix spike recoveries are within the recommended
75-1250. `lli2 R21Eitiv2 Pcrceilt iiffeieilcc 'v'nlu2 for tiic i'.i.eld Blailk

sample is higher than the ±20% criteria and the Field Blank
duplicate sample has a high nitrate value that the laboratory feels
is due to contamination. Also check the laboratory narrative for
matrix interferences on the fluoride peak and a matrix effect noted
on the chloride peak that could bias the reported values.

NOTES: Hot Cell, Field, and DIw blanks were included in the

analysis. This data may be suspect due to the high LCS recoveries

and the excessive holding time.

^

E
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MERCURY & CHROMIUM VI DATA ASSESSMENT

DATE: 10-19-93 SAMPLE/MATRIX: 93-08755-D1/SOIL

REVIEWED BY: D.E. STROUP
93-08755-Cl/SOIL

o 26'Q^

L_ABORATORY: PNL

CASE #: SST 241-T-102 CORES 55 & 56 "

SDG #: 93-08755-PNL-102

ASSESSMENT SUMMARY-

H9 CrVI

1. Chain of Custody 0 0

2. Holding Times X X

3. Instrument Calibr.ation 0 0

4. ICV CCV NA X

6. Preparation Blank O 0

1 8. LCS O X

^ 9. Duplicate Analysis X O

10. Matrix Snik=_ X O

0= data had no problems
X = data qualified due to minor problems
M= data aualified due to major problems, some data may be

unusable

OVERALL ASSES^ME'NT: The recommended holding times for Mercury and
Chromium VI aqueous matrices are 28 days and 24 hours respectively.
The samples were collected 3-25,26,& 28-93. Mercury analysis was

done 8-25-93 (150 days from time of collection) and Chromium VI
analysis was done 9-8-93 (164 days from time of collection).
Although the requirements for soil or sludge matrices have not been
established, the guidelines for aqueous matrices should be

followed. No Snitial Calibration and Continuing Calibration
Verifications were completed for the Chromium VI analysis. A
handwritten note at the bottom of the laboratory narrative refers
to DR-93-041 for an explanation of the lack of this quality control
check. No prespiked Chromium VI sample was analyzed, but one of
the duplicate samples was post spiked with a recovery of 106%. The

Mercury Relative.Percent Difference for the sample and duplicate is

^ high (46%, limit 20% - Check the Mercury laboratory narrative
included in this validation report for further comments). No
Mercury Matrix Spike was analyzed, but a blank spike was done with
a recovery of 102%.

1,4' 147 C-100141
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IQOTES: The Mercury analysis was done twice, but only the results
from the 8-25-93 run are reported in the laboratory data summary
table. Both the Mercury and Chromium VI analyses may be suspect as
the proper quality controls were not used and the holding times are
excessive. -

0
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RADIOCHEMICAL DATA ASSESSMENT

DATE: 10-21-93 SAMPLE/MATRIX: 93-08755-Cl/SOIL
93-08755-CH1/SOIL

REVIEWED BY: D.E. STROUP 2 4-y 3 93-08755-H1/SOIL
93-05874-R1/FB

LABORATORY: PNL 93-09774-R1/HCB
93-09804-R1/DIW

CASE ;#: SST 241-T-102 CORES 55 & 56

SDG #: 93-08755-PNL-102

ASSESSMENT SU[4MARY

^

TTL
GEA U AkB Sr90 Tc 9 9

1. Chain of Custody 0 0 0 0 0

2. Instrument_ Ca.19.bration 0 0 X X 0

3. Efficiency Checks 0 0 0 0 0

4. Background Checks 0 0 0 0 0

5. Prenaration Blan)c - 0 0 0 0 0

6. LCS 0 O 0 0 0

7. Dunlicate Analysis X 0 0 0 0

8. MS arriers 0 0 0 0 0

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems , some data may be

unusable

OVERALL ASSESSMENT: Initial Instrument Calibration documentation

was only provided for the GEA and liquid scintillation counters.

This information was not provided for the alpha and beta counters

used for total alpha/beta and Sr-90 determinations. These results

were qualified as estimated (J) for missing documentation.

Efficiency check data and the corresponding control charts were

provided for all data. Sample 08755-CH1 GEA Co60, Eu154, and

Eu155; and sample 08755-Cl GEA Eu154, Eu155, and Am241 duplicate

analysis Relative Percent Differences are above 200.

0}' 1.43
fl00.L43
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

October 25, 1993 SAMPLES/MATRIX 93-08755-H1

D. J.^Smith

PNL-325

Tank T-102

93-08755-PNL-102

0

DATA ASSESSMENT SUMMARY

Pu238 Pu239/240 Am241 NP237

1. _Chain of Custody 0 0 0 0

2. Initial Calibration X X X X

3. Efficiency Checks 0 0 0 0

4. Backoround Checks 0 0 0 0

5. Preparation Blank 0 0 0 0

6. Laboratory Control-Samole 0 0 0 0

7. Duolicate Analysis 0 0 0 0

8. Matrix Spike/Tracers/Carriers 0 0 0 0

0= data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unu sable

OVERALL ASSESSMENT: Initial calibration data for the alohao roportional or
scintillation counters was not included in the da ta aackaae All results were
n,.,I iGinrl ...lIl/'I\ All _LL_._

f h-- 150 C!001/14
0
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE October 25, 1993 S MPLES/MATRIX 93-08755-H1

REVIEWED BY D. J. Smith
/e7/9^ 3

LABORATORY PNL-325

CASE # Tank T-102

SDG # 93-08755-PNL-102

DATA ASSESSMENT SUMMARY

Cm241 243

1. Chain of Custody 0

2. Initial Calibration X

3. Efficiency Checks 0

4. Background Checks 0

5. Pre paration Blank 0

6. Laboratorv Control Sample 0

7. Duolicate Analysis 0

8. Matrix Soike/Tracers/Carriers 0

0 = data had no problems
X = minor problems, data may be qualified
M= data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Initial calibration data for the alpha proportional

NOTES:

^

^

IA-- z,si (?^f)145
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE October 25, 1993

REVIEWED BY D. J. Smith

LABORATORY RNL-325

CASE # Tank T-102

SDG # 93-08755-PNL-102

`-ANPLES/MATRIX 93-08755-Cl

DATA ASSESSMENT SUMMARY

H-3 C-14

1. Chain of Custody 0 0

2. Initial Calibration 0 0

3. Efficiency Checks 0 0

4. Background Checks 0 0

5. Preparation Blank 0 0

6. Laboratory Control Samole 0 0

7. Duplicate Analvsis 0 0

8. Matrix Spike/Tracers/Carriers 0 0

0= data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: All calibration check documentation for the ligui

NOTES:

/ t}' :1S2

17J

LJ

^

^^^14.6
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE October 25, 1993 SAMPLES/MATRIX
t^^l

REVIEWED BY D. J. Smith

LABORATORY PNL-325

CASE # Tank T-102

SDG if 93- 08755-PNL-102

DATA ASSESSMENT SUMMARY

6

Iso U

I. Chain of Custody 0

2. Initial Calihration 0

3. Efficiencv Checks N/A

4. Background Checks N/A

5. Prenaration Blank 0

6. Laboratory Control Sample 0

7. Duplicate Analysis 0

93-08755-H

8. Matrix Spike/Tracers/Carriers N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT:

NOTES:

/,4-2.23 00D14""s
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LETTERS OF INSTRUCTION
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Westinghouse
Hanford Company

VtlH C-SO-WM-D P-052.
ADDL:NDUM 1 REV. 0

P.O. Box 1970 Richland, WA 99352

March 29, 1993 9352556

Mr. A. G. King, Director
Analytical Chemistry Laboratory,
Pacific Northwest Laboratory
Post Office.Box 999
Richland, Washington 99352

Dear Mr. King:

LETTER OF INSTRUCTION FOR THE ANALYSIS OF ADDITIONAL CORE SAMPLES IN FISCAL
YEAR 1993

References: 1. Draft, Technical Project Plan, "Pacific Northwest Laboratory
Tank Waste Characterization Project Draft Technical Project
Plan," dated March 10, 1993.

2. Letter 9302439, "Characterization Activities to Meet the
M-10-07 Milestone," R. E. Gerton, RL, to President, WHO,
dated March 15, 1993.

3. WHC-SOW-93-0002, Revision 0, "Sampling and Analysis of SST
and DST Waste Tanks in Support of TWRS Fiscal Year 1993,"
dated November 1992.

WHC-SD-WM-PLN-047, Revision 0, "Tank Waste Remediation
System Tank Waste Characterization Plan," dated
December 1992.

This letter of instruction (LOI) provides changes to the core samples that are
planned to be sampled-during fiscal year (FY) 1993 and sent to the 222-S and
325 laboratories for analyses. The laboratory is requested to receive,
extrude, and, upon approval of the technical program plan (TPP) (Reference 1),
analyze the additional single-shell tank (SST) core samples described below.

Westinghouse Hanford Company (WHC) has been directed by the Department of
Energy, Richland Field Office (RL) to meet the Hanford Federal Facility
Agreement and Consent Order interim milestone M-10-07 by obtaining 24 core
samples from 12 SSTs by September 30, 1993. While approval for extension of
the 216 day requirement was not received, the RL has acknowledged that not all
cores could be analyzed in this time frame (Reference 2).

Table I provides the core samples planned to be obtained in FY 1993 and the
^ expected sampling completion date. Since the issuance of the statement of

work (SOW) (Reference 3), five non-watch list SSTs have been added to the
^ schedule. Due to the need to take additional SST cores and the delays in core

sampling caused by the sampling stand down, sampling of d6uble-shell tanks
241-AZ-101 and 241-AZ-102 have been deferred.

1571 1^
-0100154

,,^^ HaNortl Ooeratuo,-s and Engine^ring Cornracar lor tne US Deoartmer^.: of Energr
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Table 1

Tank Est. Sampling Date

241-T-107 3/10/93

241-T-105 3/23/93

241-T-102 4/2/93

241-C-1 06 4/19/93

241-C-104 5/3/93

-241-C-105 5/12/93

241-C-111 6/7/93

241-C-108 6/28/93

241-T-101 7/21/93

241-BX-109 8/15/93

241-BX-102 9/1/93

241-AN-107 9/15/93

241-C-103 9/25/93

9352556

The cores from SSTs 241-T-105, 241-T-102, 241-C-104, and 241-BX-109 are to be
analyzed using Module A in the Tank Waste Remediation System_Tamk Waste
Characterization Plan (Reference 4). The core from Tank 241-C-105 will be
analyzed using Module F. Table 2 lists the additional samples that will be
obtained and the analytical modules to be used.

Table 2

^•

Tank # SST/DST
I

# Cores # Segments/
Core

Type ofTank Module

241-T-105 SST 2 2. Non-Watch List A

241•1-102 SST 2 1 Non-Vatch Lisi A

241-C-105 55T 1 3 Eartv Feed F

241-C-104- ;".SST 2 6 Non-1Jatch List A

241-8X•109 - S5T 2 4 Non-Watch List A

1A -"^,58
a^^01^^

^

r-I
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AUUENDUM 1 REV. 0 9352556

The determination of which core samples will be sent to the 325 Laboratory for
analysis will be made by Hanford Analytical Services Management before the
sampling of that core begins. The following tanks are currently planned to be
sent directly to the 325 Laboratory: 241-T-102, 241-C-106, 241-C-105,
241-C-108, 241-BX-109, and 241-C-103. It_is expected that portions of the
other core samples will be sent from the 222-S laboratory for selected
analyses. The 325 Laboratory is authorized to receive and extrude these
samples, photograph the segments, perform the measurements that must be done
before the samples are subdivided and placed into jars, obtain any necessary
unhomogenized subsamples, and store the samples until the TPP is approved.
Homogenization, compositing; and analyses are to be performed only after the
TPP is approved.

This change has been determined to be WHC impact level 4. This LOI will be
added to the SOW in an appendix and the table of contents of the SOW will be
updated. Should there be any exceptions to this LOI which are not already
documented in the draft laboratory technical project plan (Reference 1), the
laboratory is requested to provide written notification to Analytical Customer
Interface and Analytical Evaluation and Reporting by March 31, 1993. Work
order number ED3540 for $250K is attached for initiation of work on SST core
samples taken in FY 1993. If there are any questions, please contact
Mr. K. L. Silvers at 372-2485 or Ms. L. M. Sasaki at 373-1027.

K. L.; Silvers, Acting Manager
Analytical Customer Interface
Hanford Analytical Services Management

pkc

Attachment

PNL - R. M. Bean
W. B. Gintner
S. G. McKinley
U. P. Ostrander

^-- ^^ ^--_
A. F. Noonan, Manager
Analytical Evaluation and Reporting

I/^':1S3

''+Ca'Cj156
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ED3540 •
WORK ORDER
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0 July 13, 1993 9355888

^

^

Mr. A. G. King, Manager
Analytical Chemistry Laboratory
Pacific Northwest Laboratory
Post Office-Box-999
Richland, 'rlashiiigton 99352

Dear Mr. King:

LETTER OF INSTRUCTIO<Z PROVIDING GUIDANCE AND PRIORITY FOR SAMPLE ANALYSIS OF
TANK T-102 CORES 55 AND 56

References: (1) WHC-SO-WM-PLN-047, Revision 0, "Tank Waste Remediation
System Tank Waste Characterization Plan," dated December
1992.

(2) 4tHC-SOW-93-0002, Revision 0, "Sampling and Analy-sis of SST
and DST Waste Tanks in Support of TWRS Fiscal Year 1993,"
dated November 1992.

This letter of instruction (LOI)'provides guidance and analytical priority to
the 325 Laboratory for the characterization of Single-Shell Tank 241-T-102
cores 55 and 56. .

Because of a shortage of sample material, the complete suite of analysis for
Module A cannot be conducted on each core. As a result, the analysis will be
prioritized for the tank on a core-by-core ba"ses. Sample material from core
50' will be recovered and stored until further notice. The table below
provides the analysis and subsequerit priority for core 55 sample material.
The analysis shall be conducted in the order of priority until there is no
longer any sample remaining.

Table - Priorities for Analysis of Solids Core Composite

Priority Analysis
'

Initiat" or
Ouplicate samole

1 bulk densit y initial

2 water teach: [C, nitrite initiaL/duoLicste

3 acid teach andfusion: [CP initiaL

4 fusion: radionuclides ( GEA, Pu239/2:0, Am241, Sr90,
total U , Pu/U isotooiC Tc99 total aloha cotal beta)

initial"

> water {eaC:1: affil'Anla, TOC, carbandt?, [C?, Gc.4, C1+,

H3 , total alCha.tot3l be'.3

initial

6 diFect: CN, TOC, DSC/7GA- initial

I,L, " 1Fi :^.
^^ ^1-58

^ms Hanford Operations and Engineering Contractor for the US Oepartment of -cnergy
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PrigriCy • Analysis InitiaV' or
DUOlicate sanOle

7 ^wt: so lids, we oxides inftial

8 watar Leach: Cr(V1), LOS

La[er teach residual salidS:-drV weicht , GEA
initial

9 acid leach and fusion: [CP duolicate

10 fusion: radionuclides (GEA, Pu739j240, Am241, Sr90,
total U Pu/U isotopic Tc99 total alcha tocai beta)

duplicate

11 water Leaeh: arnania, TOC, carbonate, (CP, GEA, C14,
H3 t4calalcha toral beta

duplicate

12 direct: CN TCC OSC/TGA duplicate

13 wt7. solids at: oxides duolicate

14

_

water l=ach: Cr(Vi), TOS
water leach residual solidst dry ueiche ;"c.a

initial/duplicate

15 oH OH initial/du licate,

16 4 1129 initidl/duolicate

17 rheolov PSA uncc¢c eili'zed samoles . initial

18
(due to lack of meched)

ICP/MS (1129, noble netals), TCo
-

initial/duplicate"

"initial" to include spikes if required

This LOI providing analytical guidance has been determined to be Impact
Level 4. If-you have any questions, please contact Ms. L. M. Sasaki at
373-1027 or Ms. H. S." Rich at 372-2485.

Very truly yours, ^ J .

L. M. Sasaki, Engineer - ich, cientist
Analytical Evaluating and Reporting Analytical ustomer Interface

igi

PNL - S. G. McKinley
S. A. Schubert
J. M. Tingey

^ .

4^

0
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CHAIN-OF-CUSTODY RECORD FOR CORE SFEMPLIidCi

il) ShipmeniNumber S 3-E^i ^ (2) SampleNumber g / (3) Supervtsor® ^,"r^

;4} Tdnk Alr_ (5) Riser (6) Segment (7) Core ( B) Cask Serial Number _

Radiation Survey Data: ( 9)FEEtD ( 26)LANORAT RY (10)ShipmentDescripyon:

Over Top Dose Rate .4 r.S%j/V fl.id

'^''°`

.!a}, 6i.c A. Work Package Number/

Side Dose Rate hr f),({xf .(d,j riL., B. Cask Seal Number

BottomDoseRate Q.6isr,.-/^ C.SamplerNumberUsed

Smearable Contamination -^ `- D. Date and Time Sampler Unseated
(alpha)

^

(elpha)
E. Expected Liquid Content

(betî y^l^ a) ( b e[ a ma) F. Expected Solid Content

Rvr• RPT• G. Dose Rate Through Drill String
(S,ynalure) (sry^<mre)

H. Expected Sample Length

(11) INFORMATION (IncludeslatrmenEO(laboraloryteslstobeprrformed.)

D q ,7

(12) Field Comments: ( 27) Laboratory Comments

(13)POINTOFORIGIN I

TIME RELEASEO

(1B)OESTINATION

Zdl

L

(73) DATE RECEIVED

,2/_ /_ <^3
( 3,^CIME RE;[I

/E!/J

J^.^. y.tj

(19) Seal Intact U on Rele ase ? ( 24) Seal Intact U uon RrceipE ? ( 25) Seal Data Consistent with this Record ?

^ Yes q No ^es- 0 No
ShipmentNo. Cask Seal No Sample No.

Yes q No -aYes 0 No O'Yes 0 No

DISTRIauT10N' wn.ce-Ollaeel5_mpleManaymoer.t Y0ow-Rcoy^nnwf5cmple

Fml.-PwrmfEng^neemlil.R151 GJIJemuJ - TLM.EaunOyvetmniTCUI

9

8C-6000 309 (0290)

0

IAtN0-SD-WNP-Dp-052-.
ADDENDUM 1 REV. 0
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CNAIdA-OF•CUSTODY RECORD FOR CORE SAMPLING

W

C)

r•
^
^
^

^

^

G•t
C9

C^G !^^f
(1) Shipment Number (2) Sample Number /^wl/ I'T (3) Supervisor•

(4) Tank ( 5) Riser (6) Segment .^'^y4- (7) Core C^ -^(8) CasE:Serial Number

Radiation$urveyDatai (9)FIELD (26)LAU0RAT0RY (10) Shipment Description: -

'

/ /7d ^t a^/'

Over Top Dose Rate ^ Z.- 0 A. WorkPackageNumber ,tJpy U (9-4f,)

Side Dose Rate ^/4L(Y^ Cb•^ N^-L.. B. Cask Seal Number'

Bottom Dose Rate C. fSmpler Number Used

Smearable Contamination D. Date and Time Sampler Unseated ^'^^-p 3v ^0^
^,1 ba (alpha)

^n C

E. ExpectedLiquidContenC
^

(J

(beE g^nm^ ns) F. Expected Solid Content

RPT• RPT G. Dose Rate Through DrilLStnng

(5^g ure) (S(gnalurU H. Expected Sample Length _- ^ ^

(11) INFORMATION (lncludes tatementoflaboraloryEeststobeperfouned.)

!v ff^ sD w!s t /^^^U ,)Iy 7^

(12) Field Comments: (27) Laboratory Comments

(13)POINTOFORIGIN ( tASEHOR AME (16) ATEREI(ASED

`^
L Itl)DESTINATION ( 10)RECIPIENINAME

,-z
(22)DATERFCEIVfU

4111 T- v9l l 3 z s
1` OF IGNATUR ( 17) IMEREEEA D

O

/^^^/^[^y (21)HECIPILNTSIGNATUNE' ( 13)TIMERECEIVED

(19) Seal Intact UDOn Release ? (24) Seal In taa Upon ReceiD Q (25) Seal Data Consistent with this Record ?

AAA
Yes q No

Shipmunt No. Cask 5eal No.
^j'Yes q No

Y N
Sample No.

x1 es q o xf Yes q No 2 Yes q No

DISTRI9UTI0N: WN,te-OllneolSampleManayement Yeliuw-ReapmntoESample BC6000309(0290)

Pmk-ProatfEnginecr^ng,R1-51 GulUemod-Tnnkla,mOpeutom.T4-01

WNC-SD-WM-DP-052-
AUDENOUM 1 REV. 0



CHA3N-OF-CUSTODV RECORD FOR CORE SAMPLING

1-^

C^j

r
^i

^

^

Ŵry

V^yL

_ ,t (3) Sup ervl:mr•(1) Shlpment Number e 1`^ ^'t/^ LJ (2) Sample Number ^ ^^.^^7^t^1

;4) Tanlc ^^2 r ( 5) Rlser (6) Segment (7) Core ti/r)'6 (R) CaskSarial Number

RadiationSurveyData: ( 9)flELD ( 26)LABORATORY (10) ShipmentDescription:

Over Top Dose Rate Z-l^kZLge- ^ A. Work Package Number J^-

Side Dose Rate

Bonom Dose Rate

a, .D n,^..t ^.-- B. Cask Seal Number ^^
^

C. Sampler Number Used 19l--ffZO
Smeardble Contami nation D. Date and Time Sampler Unseated'

^n )
(alpha)

E. Expected Liquid Content ^

tGera uammn^ (6elayamma)

j

f. Expected Solid Content 70

RPi• RPr G. DoseRateThroughDrill String

`

>!fr'L -

- (S,ynar e) (S^ynamre) H.ExpectedSampleLength

(11) INFORMATION (lncludestatemento/laboratoryteststobeper(ormed.)

(^efea^

(12) Field Comments: (27) Laboratory Comments -

(13)POINTOPORIGIN ( s4) NDE ' ME G6)DATERELEASED (18)DESTINAIION (20)RECIPIENTNaME/ (22) /DATEREC/E ÎYED

E MD[R IGNATURf' 117)TIMERELEASED Q1LP.ECIPfEN SIGNATURE• I ED(23)TIMERECEy

(19) Seal Intact Unon Re ease ? (24) Sea Intact Unon ft ceint ? (25) Seal Data Convslenl with this Rncord ?

^ Yes q No ,[^Yes 0 No
Shipment No. Cask Seal No. Sample No.

/d
Yes Q No fTYes q No 41 Yes q No

DISTRItlUT10N. Wnne-OILca ol Sample Manaqement

Pmt - Pro<eu Enqinaeung, Rl 51

Yellow - Rempnent ol5ample

Gmaenmd - T>nt Ea,m 0yeuoons. 74-01

8C6000309 (0290)

HYI-llJ"1711'YY!VI-{.lY`052'

Hl.JLlt7VLU1Yi 1 E LE...V< 0

I

^

_ _ . _ _ _ _ _ _ _ _ _

^ ^ _ • • ^
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLlPtC,

M

C

rs
^

r
CZ

^

^

Yt•

^
t^

(ty Shipment Number s9^-h(7q ( 2) Sample Number q3- Dc') y (;) Supec.as.xr' '>
m ro-n

(4) Tank /O.9,r (5) Riser ( 6) Segment (7) Core 055 (a) Cxsk Serial Number /OOYC.

RadiationSurveyData: ( 9)F1EtD (26)LABORATORY (10)ShipmentDescription:

i Over Top Dose Rate < A. Wurk Package Number Qf[i-4_2 -Du<A-i

Side Dose Rate B. Cask Seal Number d357

Bottom Dose Rate a. D .2 - L9 C. Sampler Number Used

SmearableContamination <E^Z>;.` 1D D.DateandTimeSamplerUnseated -25-93 in. sz
(ernh'E Earpn')

E. Expected Liquid Content

^ F E tlS lidC t m ^o 5bnn.a;(beag.,nma1 ;ae u . xoeae o on e)/^

RFT• p,?^^( / 0 RpT•

m^ L1

G, Dose Rate Through DrillStrih9
(SI n4 UfU s^gnamn•)E H. Expected Sample Length 7 tl

(11) INFORMATION (Include statement o/Iaboralory tests to be perlormed)

w0c-5D-wm-pL,N-oy7l rnod.u.le- a

(12) Field Comments: (27) Laboratory Comments

'(`T^5 Sv.r^Ple-^+0t5 't^ otJc_ 'Mrr_,T 51.oJt^l haJ^ 6«.r,l

5<t\Y oV N t k3 wEri S Pl^ t^3-ol0. rf h«S D^v
EuSK-T-arN)< Frq,c-M P<r• Tlsc- I.^Y monn,.

(13) POINT OF ORIGIN ( 14)SENDfRNAME ( 16)DATERELEASED ( IB)DESTINATION (20)RECIPIENTNAME ( 22) DATE RECEIVED

HI` Sx^ .c. -L`3 3^5 YK Autre ^ s ^' ^/ 3
,&

( 15)SENDERSIGNAtUkf' ( 17)TIMERELEASED ( 21)RECIPNNTSIGNATURE' ( 23)TIhfERECEIVED

(19) SealIntactUnonRelease .^ ( 24) SenllntactUOnnReceiu0 (25) Sea lDataCunsiuenlwiththisR ecord?

Yes q No x(Yes q No
Shipment No. Cask Seal No.

E) Yes 0 No 0Yes q No

Sample No.

0 Yes 0 No

DISTRIbUT10N: whna-OlhceolSemV^efAanagemunt YaIluw-Reap,nntolSemplu

P.nL-Ymce++Enyinee+my.ftiSl Guluenmd-1enxfaunOyuet,om,T4O1

BC.6000309 (02y0)

WNr,-s D-w!u-Dp-052-
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TasA 20'I_'t-I____-
n to

I. DR Numbe.: 2 Datc 3. pA Plan Numbcr: 4. Impact Level: S. Pt4)cct/Ac.rviry Number. 6. Ory Cxc:

93-031 7/19193 ALO-PJ3, Rcv.1 fl :0777 D7E'S

7. PRO)CCC/ACTNPCY TII1.E Tank Wassc Cnaaccetbation Projcc[ ;a. CLIEYt NAA,fE WHC

S. REQUIREb1EYI' AND SOURC$ OF REQU1RRfENT (Documcot No, Rcetsion, and Ttlc}

PNLMA-599 .Vancal, Ptocedure FP."iLALO-051; Sample Rcr-iNng
Scction 3.0 states in part'fhe following infor.mtou @ mcon'.ed on the scn'.plc tccc'pt fosm (shibit 1):._.Vedfication that the sample idemnGotion
agreet'+nth Ch]in-oftiJStoSy, dM.mle:lt'

9. DESCRIPRON OF DEICIEUCY:

The Chain-of-Custody (CDC) was signed when samples were reccived and the Samplc Receipt Form was prcpam.d. The samples to mcci,d
within the Shielded Analytical Lsbora4ory (SAL) in Iabclled cans The COC and Sampl< Reccipt For,n were consistent with the identifcmioos on
the sample canc The samples were mmowed from the eans approvmately one_month_later. The labelling on the samples within the cans were not
eonsist<nt with that of the COC WHCsample 0D49+raa mLssing this idenafotion on the sample bottle and the Iabclling indicated the samplc was
'liner liquid• but it waa a sdiE materiaL The Sample Receipt Form did not :eflect these disecpandes

9z. CORRECINE.aCTION RESPON5E DUE: N/A

10. NCR Rcquisnd? NO YES ( X J 10a. Referenced Suneiltanr Namber or Other ti.

'^1rJ.
^Nur.rber. PNL-93-078 Numbee N/A Osi^pnarors SiGamm an On

111. EVALUA77ONANDCORRECTIVEACI7ON (GuseofDcGci<nry):

The samples are not removed from the eans until they can be ?socessed. This is done for scvcal trasons: to keep the radiation cxpcsvm ALARA,
sample analysis xhcdulc may, not have been enablished, and sample material may need to be transferred to another goup to that the sample
container may be opened in the most appsoprimc location. Duc to these aaons, the Simpk Reccipt Farm ^s prepared aithovt „er.fying the content
of the sample comainer.

12b. Effcet of Deficienry on Validity and Imegrity of Results: 12a If Unknown, Some or Significant effcct, (Idcmify results affcr.cd or
' potentially affcned):

[ X j None [ J Unkr.own [ I Some [ J SigtsiRant

E.plain: S+mple idcniiCea<bn was verificd when ov wese
opcncd. D'.•r.epsnq+..u noted and reaolved (xe 11L
bcloa).

12d. ACClON TO CORRECI' DEFIQENCl: NONE

12e. ACRON TO PRECLUDE RECUR.RE'4CE

Psoccdvre PNI.ALO-0Si will be svvised to lncor2oiita the tcmpt of sample coatainen and ltlat ac5ona aae ne«ary whea the samples are
aemaved from the container.

Expected Complction Datc Scptembcr:A, 1993

1217. CONFACS CLIEYC! No ( X] Yes-
Contactrd (Nxme and date), Conneted by (Neme and Dzte): Contacted $eith Fuller, WHC, 7/13/93 by SO N<Kinlcy, ACL Project Manager

Explaise One of four szmplc'+wece re¢ived with impoper labe:ling, therefore samples were matched with that of the COC and the incorrect

sample caa determined to be sample D49 by elimination. The sample was also labelled as "ina liquid' which was incorxccv Disezsion

with ::eith Fuller furt.hcr wri<cd that he incorrec:ly !abcI1W mmple was indced the sample as statad on the COG

;/vl-97,3

:it32=o®4
^^^161
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Ld. ACfiON TO COR4ECC DEL-(CIENCV:

Actions to cortett ddicicnc.es am intevmediate aaions to nilov chanacvatien analY^a to cominve. Aaionv to mhie,e catnpliance dm QA ('la,
ALO1LU3 am !<iailed in !?E

1) Cl analpu J III be mnduc:ed by wlliaiog the 3i CFAA pmc<dum ( P,`t[.r\LO-216) ^th mioor modifcations documented in the data pac::n;n.
2) If ON anely'xe utilixe the autcanalyxr mleeinesnc finish, the scndols analpical peccdure mll be uM and docvm<med in the data pacsage
3) The ICP'nll mntinue lo opente ender DR-91-Fq9; wncemntlons o( all anndanls (ey, oi, ICS, yei(Y) em docvmcmed In syswm ilc.
4) no memary anmyau will mntinue to apente under DRAIdxR modifk,tlo,a to PNS.ALO-213 vi11 be documented in the data package.
5) lVhem appropriato MDIs aill be aublEhed by QA Plan eemmmendvlom altemne nethods vlll be davmenmd in the data package
6) The c r•cas add'SSi spiiin= solutieo' +nll bcuscd in li<u of the uid-bascd spiking selution mquirnl by the QA Plan ( 0, C4 Ca, La, U. Mg,
Mo, Ntl, P, Sr and Ti are nM in the currclt sp,ling solution)

7) The c rscat'SST W. ar.d anicn spikin; zlutioni aAI be used in Iieo of the spikiny aluticn(s) rtquircd by she QA Plan ( 13, Ce, Cs, La. U.
My \(o. Nd, P. Sr, TI, NH3, G(VI), arc not I. ihc curt<nt splkini sdutiona)

3) A Cll' CA1 stand.+,d will be used in li<n of :h< CRf standaN :cqui.cd by the CA Plan.
9) The curr-nl'SSP ItS.iii be ured in lieu of she ICS rtquind by Ihe QA Plan; additirnythigh mncentntion interfct<nc-s shall be cvaluatcd

by uainp singl< analYte asandarde

12E. ACflONTO PRECLUDB RECURRtaYCF--

The fingl< tt,lon to pnxlud< ravrr.n<c's to upIA!e ptecoSmv -nd standaada to fulty support the intent of Ihe QA Plan. Tne indi.idual eaivisles
are summarmd bebr. Additional dafila, .hcee.u nec-,ry, will be doetimeetcd in the TankWaue Llnne.eivtion Ptojw file.

1) Ootb s Cs Flame AA and GPAA ptec-_dum .i0 bc +nitten, appr.r.cd, ar.d includad in PNL.MA-599.
Fspec:ed Compktlov Daks Na:NOT, 1993

2) Pmsedure (Le., ausoanatyaer, tilntien) to suppcn the Of enalyvis will be ..ritien, appmcd, And inc!udcE in P4Lt.U-:'M.
Fspe<kd Camplettn. Datv Nov 1, 1993

3) Re+(von to the ICP prccedum to be mmpk:ed, appta.ed, And includcd in PN4bfA-599.
FipecteJ Cnmpletion D.W. 'lo.I, 1993

4) Rr%'qn :a tM menvey 2roc>:ure to be cnmpktcd, sppro,ed and induSal in PNtL.NA-599.
EaPe<ted Campktb.a Date Nov 1, 1993

5) \Vhe:. appropriue.'inrtroatent spedfie' ptce:durv tor onbi'uhin; IDIS/MD/s will be dexloped and submiued (or appn>vaL
Grpected Ce,nplatfen D.tc Scpt X. 1993

6) Whern mmpctibre, pe/por:so.'vtiow, Cucd on hineW dara, ah ba duxleped nhich (uily support th<OA Plan.
E+peeteJ Campktion Datr Oct 31, 199]

7) `Natesb+sM (or wr7 bw acid) t}vlcn` soluwians based on hisloriel nt<r Inch analytn prcenl will be i<veiepd.
Fipac4d CempWlan Dbtc ,\'or 1, 1;97

8) 'Imtrument specifil MDL rhelk narAanfa will be developed Mkh (ullp wpport the QA Ptae.

Espec^4 Compktlan D.I. Now 1, 1993
9) Tank charx:et-aiion' IC? Inmrfernze Check StandaAa bued on h-usorint A/B/C analytes will be de.clepcd.

Fxpeckd Campktbn Detr. Oel 31, 1973

^12G CONLACT C3E*RR ( ( N. ( X ) Yc-- - -- - - -
Comactcd (Name and date). Cennc:ed by ( ;lama and t)ase):

Er7:lain.

^ / i^ r^/'-^-Lt zId/s512s z,^
Cognc^nt anagcr Agn,mse ,na D.. PQD Rcpeceenutirve 5lgutute and D e

- -IA - s 1i1 ^. CAteria Na.(a): 11 13b. DeL Cvde(sx A3 Ix Gm Cosk(s): o Q{s}.l3a

14. Coracetivs Ar3w Canpkcc/Cemmeuc D'vlrbutioo:

Co'¢,nt Mgy SA 3eivbert

' - ". .. . Paajza/ACti.iq Mgz_ SO Mc.'Gnlcy

_ Otipnator. MW Una

QSRR: L.LArc1
Closeoae PQD Rep_ TL E11en

POD Rcprccntatiro 5gvtute/Data Othcrs: AG King

K7 Kuhl-Rlingcr

Jli' -1u4

0

0

r^ V.G=( / V ^^.'.

C200:1614
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I. DR Number. 2. Date: 3. QA Plan Numbc= 4. Impact Level: 5. Project/Acciviry Number. 6. Org. Code:

i

DR-9}033 7/23/93 ALO-003, Rev. 1 II 20777 D7E15

7. PROJECP/ACIMiY Tiii.E Tank Waste Chaneterization Project ia. CLIE:`/L NAbiE WI{C

3. REQUIR:`•IEtiT.4`7D SOURCE OF REQCRREMEPA' (Decument No., Re^ision, and Title):

•PNL.ALO-003, Rev 1: QA Plan for Analytical Actisitics in MSeCS Center in support o(TWCP

9. DESCRIPTION OF DEFICIENCY:

The QA Plan (ALO-C03) has been approved and is he controlling document for conducting analytical work within ACL The ftat tank to be
analyzed under this plan is ready for proazssing and there has been insu(fiaent time to implement all the changes in analytical operations required by
the this new QA Plan. Also, thcec is only a small quantity of lank material for testing and establishing of operational protocols and standard levels
and thete is not suflieiet material to r<pcat the analyset Areas most affected, and for which deficiencies have been noted, are, the requirement for
additional multi-analytec standards with specifie analytes (e.g., pre and post spi)dng solutions, interference check standards based on tank
compositions, and speci(ie MDL cheak staudards), the aced for proceduces (or modifications to existing procedurns), and the need to find alternate
ways to establish IDLs and MDLs

9a. CORRECI'NEACIION RESPONSE DUE

10.. NCR Required? NO [.X I YES (] IOa. Refemnccd Surveillance Numbat or Other

/ ,Numbee Numbe.-. N/A Originatot's Signawre a nd Date

12a . EVALUATIONAs`tD CORRECI'I4E ACTION (Cause of Deficiency):

Dued on the current turn around times required for the analytical work co the current SST Tanks in the ACT, the requirements within the
gove:ning QA Plan can not be implemented in time to support the anaiytical work. The Collowing issues have been idcntified:

1) Approved PNL procedure is not available to support Cs (by Flame AA or GFAA).
2) Approved PN?. proceduro is not available to support Total G4 analysis by :tew autoanalyzer system. .
3) ICP procedure is currently under a previous DR: proc<dure rrrision is in progsess.
4) Hg procedure is currtndy under a prerious DR; procedure revision is in propgcss.
5) Diffirulties are being cxpedenced in establishing IDL/MDL per QA Plan; QA Plan method is inappropriate for some malysec.
6) Pre/Post spiking solutions as defined by the QA P!an are not ready for use; require preparation/veriQcation prioc to use.
7) Water Leac.h spildng solutions are not available at this time.
8) CIII standarls addressing it anatytes oFinte;rat are not available at this tim<
9) Interference check sandards based on tank chamctarfration have not been prepared, verified, or tested for stability.

12b . Effect of Defden<y on Validity and Integrity of Rcsuils 12e If Unknown, Some or Sigtifie.utt efEect, (Identify rcults affected or

- -
potentially affected):

None. [ X ] Unknown [ ] So}ne [ ] Sigaificant

' _ • The analytieel rra-ults for the ICP and AA at or r.car the MDL
Explain: may be bias. Lack of an MDL standards covering all analytcs,

Analytical pceccdu;cs are essentially seif-quatifying; Sowever, lack spiking solutions to eraluate al( A/B anaiytcs, and a'tank
of some standards at'spedfic cnnecntrations (e.g., ICS) has an characteri:ation' ICS standard for evaluating interference
unknown effect. trorections, potentially affect the'accurate quantitation of the

anzlyta of intetcst.

1

^ I/t ^V 3
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^

1. DR Nnmber. 2. Dam: 3. QA Plan Nvmbcr. i. Impact Lev<l: 5. Proj<ct/Actlvily Number. 6 Org. Code:

DR-93811 09/I5/93 ALUaMA, Rev. 1 It 20777 D7E15

7. PROJECT/AC1lVlI'Y AI'LCL Ton%'•Vaste Ch cnctarrxtion Prolcct 7s. CLIENC NAMC WI IC

& ftEQUIP.C\IENTAND SOURCC Of RBQUIREMENf{DacumuR No., Itevision, and'litle):

PNLALOLO3, Rev. 1, Seclion 1LP. OA Plzn for Anafpiccl Adivitics in MACS Ccntcr in 8upport of TVCP.

9. DESCR!PCIONOPDGtlC1LNCY:

The QA Plm (ALO-0O], Rev. 1) has been approved and is the comroiliag doovmcm for ronduning anatyliral ^osk vithin the ACL The plan

spccifcs that an ICV, ICU shall be run at the bcginning of the run (after c:librat!on) and a CCD/CCV shall be run every ten samplea

Ihcreaftcr and after the !aat analytlsal anmplc Rca^ha gc-nicC during the a ralysis of Cr" did not meet this req^i m<nr. ,

9a. CORRECOVE ACTION RCSPONSE DUE
_

10. NCR Requircd7 NO I X J YES J J, IOa. Rcfcrenced Suncillancc Number or Oth<r
t

I3. _ kq ^_ ^ 9 1

-Y' f^Numbcr. NumbeG N/A u m and Da .Origin !( Si3 an

12a. EVALUATION AND CORRECTIVE ACTION (Cause of Dc6cicory):

Analyst and Cogninant Sciemiss overlcokcd the mqulmmcnb '
I

12b. Effeet of Deficienry on Validity and Integrity of Results: 12c. If Uatnown, Some or Signifcnnt effect, ( tdentify results affcacd or

potentially affened): N/A

I Xj None ^ J Unknown Some ( J S:gniGcant

Gplain: A spike sample was rvn at the end of ihe analysis and a gobd

reeovery (106%) was obtaine7. This indicztes the procedum was

in control during the analysis.

12d. ACTION TO CORrtCCP OEIlC1ENCY: .

Review OC Requimmenn with pe.zonnel and confoin, in furu,e ompaigns.

12e. ACIION TO PRECLUDE RECURRE4CEi (Speaed Campkilon Date:

Cognizant Scknlist rcvirx data upon mmpl<tion of an alysis,

l2G CONTACi CLIFNf'/ ( X f No J J Ycs

(bntaated (Name and dae), Contocled by (Name and Date):

P>plain:

12&
H/JMQMa

r / /Y ^llFl'I `7 /7 ^J

- Cor,naant Mangar Signrtun and 04, POf3 Repruemative Slgnmunu and Data

17a. Giteria II [ lb. DcL Code(s): (:1 - I]c. Guze Code(z): A Ud[ iCt(n): IIl

14- 177

A®2-43C^

i3

000Au5
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14. Corrective Action CnnLpl<m/Comnm nm 15. Divtdbution:

- ' ' Ccgnizent Mgc Proicct/Actidty

^ Otiginator. QSSR

Glowou4 PQD Rcp:
PQD Rep^cntatire Signawrc/Untc

• I

101

^

f
/31 . :178
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AOR Nu

ADDENDUM 1 REV. 0M_er:

ANAL.YTICALCHEIIISTRY LABORATORY
DEVIATtON REPORT

INITtATED BY:iS /-K i JicE(,5 DATE: 9^31^

REQUtREMEMTS l7/0-o03 RcJ,/

TYPE OF OEYIATION: INFOF1UTfON AFFECLEO: CMA,%E iECCFwESDATIOM:

PREPLANMEO CRITICAL TEMPORARY

REAL-TIME - _ SIGNIPICdNT ^ PERMA9E41

PROJECTS AFFECTEO: _ _ S.V1PlES AFFECTED: -. -- ^

3- UP75S-CI i 5 3-e^7S5-Cz S^ eP^5=C3i

OEYIAT(OM OESCRIPTIOn:

^r^^ AJc-D^-Gc

prc 1)

GuS-F

4^c5-7-iQn/ s-p/K

r len/:^P/

e v%2 C-^ u),-,s r c^/C^Lttl

Ke ce//u^ ^C ^xt ^^

.u ILI C'r AP; P dZ 0 -
r-

cn3
i

EXPECTEO IMPACT: 0 7J 15 -

RESULTING ACTIaNS: TJ1 P Q /-Î -Ff / 3 iNC I rKi` ,oNi^ Na(-DS -Al SP

chqN r+_'77+e r

^

><1

f ozc^ /v

Yr C .

APPROVAL: DATE: 5 3/9

Vfj•nl al G Lea r

. CONCJRREN[El:__^j^^^ OATE:

APPROVAL ProJec n ar

Oistri5utian:
Requlree: TGL Proa.:durt Cccrdinator

As ApproPrizte: PM Pro,isct/Systcu F11e Other:

(If ProJeet SpeciFlC)

AOR693.iMP

G0 0I'vL9



VIH r^-S D-iNM-DP-052,
ADR 4„mer: AD^ENDUM .7 REV. 0

} ANALYTICAL CHEMISTRY LA80RATORY
DEVIATION REPORT

INITIATED BY:^^T DATE:^^/^.^r i ^ .

REQUIREYFNTS DOCLMENT:^(^-IU^'•`%!^. -f^^ -,5^^ tS etl!

PYPE OF 7FqIATION; INFCAW1rI0N AFFECTED: GU4GE aEC^YNE4DAiICN^

PRE?L?NNED CRITICAL TEMPORARY

REAL-r[NE SIGNIFtCANT r PE.RHANENT

PROJECTS AFFECTED: SA.4PLES .iFFECTEO: -

?_ 5 -- - 3 08JS5-

DEYIATION DESCRIPFICN: QAIT.W yOIZH W4+S f.(S'e/0

^loc^^Ment tGve rESL^I^S.

EXPECTED iHPACi: a/i^

RESULTING ACTIONS: ^/UL-RjC)

-We {iR { ^ 4174, S n.{>verrje ^ A,yQiWf Al.+

_-..1

Pe^chI 5roup e3 t

C9Nf.ORflE'ICJ:-_.^yu4i/Y __

PraiKt Na ger

Uletributtar
4!roulred:TGL ProctGUre Caerdinatar

As Appropriute: P14 _ Pre,lect/Sytcw Fila

DArE:

DATE:_^//T (if Prqlect Sptclfic)

Other:

tk3 I._ef-l
_

t/^-98:1
A®3=o03

ADR"o97.'HP

00(Aro 9.

0

.

0
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J^/ ^1UDtNI7UM 1 FiEV. 0

ADR I^mber: ^tTS 9^7^

ANALYTICAL CNEMISTRY LABORATORY
DEVIATION REPORT

INITIATED BY: ^%eJ7^^e% DATE: -2

REOUIREHENIS ODCllHENT: - 441," / ALn -O-A- -7
TYPE OF OEVIATION: IIIFORHAiICN AFFF,CTEDr 814 CIAIIGF. RF,CONHENOAT1011:

PREPUNNED CRITICAL - TEHPORARY

REAL-TIME SIGHIFICAIIr Z PERMANENT

PROJECTS AFFECTED: SANPLES AFFECTED:

^ re ti ^/O^

DEVDIIION DESCRIPTION:

7

EXPECTED IMPACT: '-TJ

RESULTING AGTIONS:

APPROYAI: lUh
YyEhnical Cr

1
CONCURRENCE/: ^ ^^

APPROVAL PrvJect Hana9xr

Ohtrfbuttan:
Requlred: TGl Prccedure Covrdlnator

As Approprlate: PN ProJect/Syete.+ Fllc

a

OATE: ?l^^

OAIE: ^^'^i^L (If Project Speciflc)

Other:

AOR693.TNP

^'0G 11 710



WHC-SD-WM-DP-052.
tiDBENDUM 1 REV. 0

Sample preparations/distributions af the blended Core 55 solids involved:

1) Water leaching for IC, ICP, NH , TOC/TIC/TC, Cr(VI), TDS, pH, OH,
GEA, Total Alpha, Total Beta, C'-14, H-3.

2) Ni/KOH fusions For ICP, GEA, Total Alpha, Total Beta, AEA For
Pu,Np,Am, Uranium, Tc-99, Sr/Y-90, and Pu/U isotopics.

3) Acid digestions or distillations for ICP, CN and 11g.

4) The distribution ofdirect sub-samples for DSC/TGA and Weight
Percent Oxides.

Following the water leaching process, the undissolved sample residue was

dried and weighed. Portions of the dried solids were fused (Ni/KOH) for GEA.

Predigestion spikes were performed for ICP metals, IC anions, cyanide,

carbon, C-14 and mercury analyses only. Post digestion spiking was done at the

laboratory bench by the functional group performing the analysis:

I3ulk Oensity, Weight Percent and Total Dissolved Solids determinations were

^ completed in-cell. A 1:5 (not 1:1) water contact was made for pH and Oli- due to

limited sample availability.

The Tank T-102 work scope included both a Field and Hot Cell Blank. Per

Test Instruction, portions of each blank were acidified with nitric acid and

distributed to the laboratories for ICP, NH3, GEA, Total Alpha and Total Beta.

A portion of each blank was filtered (0.45 micron) for ion chromatography.

Direct blank portions were distributed for TOC, Cil, pH, OH and DSC/TGA analyses.

During sample preparation, the SAL madedeliberate minor deviations to

sample preparatory procedures for one or more of the following reasons:

^ l,`n 1) Insufficient sample was available to conduct the analyses per

J//IK
procedure while maintaining the level of quality control requested.

oq7^
/
l^^^f^/lJJ7 2) Sample weights and/or Final volucr.:swere reduced to facilitate waste

J minimization.
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3) Sample weights and/or final volumes were altered to increase the
concentration OF certain analytes of interest. This was done to
meet the procedural concentration ranges needed to perform the
analyses.

Sample sizes and final volumes for all sample preparations are documented

on the Sample Preparation Sheets included in Appendix 85. Table 1-3 lists the

sample preparatory procedure deviations performed du r ing the processing of Tank

T-1a2.

TablpL--3: T-102 Core 55, Sample Preparation Procedural Deviations

^^Y \

^

ALO

tlumbcr I

Prop

M ethod I

Sempla
Slzr

evlellan

Sampl^

Volum^

evlatlon

neaganl

evi®Ilon

Obanrvod

ffect

93C8755-A Acid Yes No No Bone

93-08755-C Vater Yea Yes Ila None

93-^.8755-0 Acid II No Tes No Ilone

93-08755-6 Aeid (CN) Yes Tea Ila None

93-08755-K YtX Solids Yes il/A N/A None

93`08755-4 Nater Yes Yes H/A None

THE(iM^ S

Dif
I
ferential Scanning Calorimetry (DSC) and Scanning Thermogravimetry (S7G)

were perfbrmed in duplicate on the unhomogenized material from Core 55. DSC and

STG were,also performed on the field blank, hot cell blank, and the water used

to prepare the hot cell blank. These two thermal analysis techniques are useful

in determining the thermal stability and reactivity of a material. DSC measures

heat released or absorbed while the temperature of the sample is increased at a

constant rate. Data generated by the DSC analysis is often used to measure

thermal decomposition temperatures, heats OF reaction, reaction temperatures,

melting points and solid-solid transition temperatures. STG measures the mass

OF a sample'xhile the temperature of the sample is Increased at a constant rate.

The STG data is used to measure thermal decomposition temperatures, water

1-10
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I have reviewed the following data for completeness and for complianc=_ with
project reGuirements.

Analvte - Bulk Density

Oat a Packaoe/Re^ort - Core 55

AC L Numbers - 93-08755

.U.r^^..n' 3 ii^^(/^f r,:;i-..

Kristine .J. Kuhl-Klinaer

PNL ACL Quality Representative
Date
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I have reviewed the following data for completeness and for compliance with
project requirements.

Analvte - Particle Size

5 sn 'J7I63

Data PackanelReoort - Core 57 ( Segments I h 2)

AC L NumbPrs - 93-07987-M1 93-01987-142 93-07988-141 93-07988,42

Kristine J.Xuhl-Klinger
PNL ACL Quality Representative

%9_7
Date
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^ /f ^ Projcc(Numbcr_

Paofic11N9or-t-•lhliw9eis-LtJldboratories Imcrml Oiruibw:un

0m4 August 12, 1993

T. SG McKinley

From MC Burt

7ub,ect °a*ticle Size Distribution of SST Samples

Particle size distribution analysis by procedure PNL-ALO-599-530
was pertor:ned on the samples from Tank T-102, Core 55 and
designated 93-10374-M1 and 93-10374M2. M& TE used was the
Brinkmann 2010 Particle Size Analyzer, WC02018. A glass sphere
reference standard, Duke 147, at a nominal MPD (mean particle
diameter) of 20 um is measured with each sample batch. A volume
density distribution plot is provided for the standard with both
volume and number density plots and additionally number and volume
distribution tables (ranges) included for the samples.

The samples as received- from the Hot Cells were a very light
colored, fine, dry powder. Approximately 2 mL of 50% glycerol
mixture was added to both moisten and suspend the sample particles.

As viewed on the system monitor the samples were well dispersed and
no large or agglomerated particles were observed. Because
particles larger than 60 µm were present the samples were measured
in the 'Regular' mode which measures particles inthe range of 0.5
to 150 microns.

If there are questions regarding the results please contact MC Burt
on 376-3762.

Concur:
MC Burt, Sr. Res.Scientist
Analytical Chemistry Laboratory

PA2T 43ostIZ

. !4 "18'7
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A,oaalytical Cilenistry Laboratory
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WT% SOLiDS DATA SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

CLIENT: TWC WORKPACI(AGE: M99.569 ASfi!/ARF/L0I/1'1: TI-TWC66

QA PLAN: AL0003
i

IMPACT LEVEL: I I PROCEDURE NUMBER: PTII- ALO-501

TANK T-102. CORE 55 SL(1DG E
SAMPLE IDENIIFICA170N - , - C

, ACL
NUMUEfl

CLIENT
SPI. TANE WEIGIIT (GJ

( A)
SAMPLE WET WEIGHT

(a)
SAMPLE DRY WEI6t1T

. .

PLUS TAR E PLUSTAfl E WEIGIiT%SOLIUS

e30e55 K-1 C5^ rL T, ,^097 P.7 48a P• 743 4
E3oe,se.rc.2 c SS- iL . aaol , ;L- s .S'• 7,) 09

WT% SOLIDS =B-- lQ,[tE x IGN
A - TARE

DATE/fIME IN: ^`R^9 3 /J 3 0 OVEN TEMPERATURE: J oZ °C

DATE/TIME OUT: tl/olj 3 0130 OVEN TEMPERATURE: [o-^--°C

BALANCE: CELL 2 (360 0601-016) ^

THERMOCOUPLE:

--_-_- __- - - _ -

BALANCE: CELL 6(362Uii-0 i-038)

Aualyst: Date: ReviuweyC Dale:

-r^L^ 1-3 --



DATE TO QC: Seot.°,n ber 2. 1993
'WHC-SD-WM-DP-p52•ADDEN^^^^ ^Rr-V. 0

DA 7; f (?U,-tLl'IY RLYICiV

I have reviewed the following data for completeness and for compliance with
project requirements.

Analvte - pH (of Water Leach & 3lanks)

Uata P ackaa-R-oort -COr? 55

Prni eck No. - 20777

ACL Humbers - 93,08755-M1 93-08755-H2 93-08755-M3

Field Blank: 93-05874-Pt 93-05874-P2

Hot-Cell Blank: 93-09774-Pt 93-09774-P2

01W: 93-09804-P1 93-09804-P2

^^^^r^a^^ P/^/p3
PNL ACL Quality Representative Date

,

c07-ooLl, 00a219 6



^c Baffe9le
Pavili<Norlhwest Labormorirv

September 1, 1993

to 3G McKiniey

From MC Burt

Prule<, Nv,nber

Inicroalnntnln,nnn

wNC-sU-wM-op-052'
AUOENuUM 1 REV. 0

I^„ni^l oH Measurement of Water Leach and Blanks from T-102

The water leach solutions' from T-102, Core 55 and the various
related blank solutiorrts- were measured for solution pH using
procedure ALO-225. M&TE used was Titroprocessor 672, W076896.
Data is recorded in T-102 Data File in Rm.104 and in the aL0
9[fice.- The electrode was calibrated with current NIST traceabale
pH buffer solutions at pH 4 and 10 and calibration checked at oH 7.

A deviation from the test plan was required because pH could not be
measured directly on the solid sa:nole and there was insufficient
_ample to perEorm a 1:1 dilution. These measurements were
periormed on a 1:5 dilution.

a1 LO Nu MQJ?: Samp1=_Ident. obs. pIj

93-05874-P1 --T-102 Field Blank 8.47
93-05874-P2 ^ 11 8.48
93-09774-P.1 -'.-T-102 Hot Cell Blank 3.44
93-09774-P7- ,• 8.48
93-09804-PL T-102 HLRF DIW ' 7.94
93-90844-02 n 7.93

^

93-08755-141 T-102 Core 55 9.80
93-08755-M2 " 9.83
93-08755-M3 T-102 Blank 7.49

It there are any questions regarding this result please contact me
on 376-3762.

MC Burt, Sr. Res.Scientist
Analytical Chemistry Laboratory

^

^

Concuril^^

C07-003 /A - 13:9
0001187
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DATE TO QC; Aligus t _ 47, t 993 WHO-SO-WM-Dp-052'

ADDENDUM 1 REV. 0

DAl:-{ QUAL17Y RL• YIE l Y

I have reviewed the following data for conoleteness and for compliance with
project requirements.

Analvte - TotalDissolved Solids

Data packa qe/ReooFt - Core 55

AL_L_Nnmhera - 93-08755-C1 93-08755-C2 93-08755-C3

^..f:^f7^•^c.: ; .•-i,/%6'LG."'<:..,_

Kristine J. Xuhl-Klinqer
?NL ACL Quality Representative

!

Date
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ADDL`i\1flfj(V1 Pa,e L of ^
Analytical Che,Risery Laboratory ^L=^ ^
f9riauded Analv tirai IahwraYnrv

TOTAL Dl SSOLVED SOLtDS DATA SHEET

[

(325 SHIELDED ANALYTdCAL LABORATORY)

TWC/S. G. McKINLEYC L IENT: WORK PACKAGE: M99592/20777 _ ASR/ARF/LOI/TF: TI-TWC-06

OA PLAN: AI.O-4303 IMPACT LEVEL: _ -" 11 PROCEDURE NUMBER: PNL-ALO-501

TANK 1-102 CORE 55 S{.UDGE @3-Ofl755
SAMPLE IDENTIFICATION

ACL

MUMtlEfl

___

CLIENT
IDEuTip;CATlON TARE WEIGHT (G(

( A)

SAMVLE WET WEIGMi. -

PL US TAHE

{B)
SAMPLEDHY WEIGHT

PLUS TARE TOTAL OISSOLVED SOLIDS

03-03)SSGi C55FlL , ;>Z f l+ 3 13 . / 2 ,, ^; ,

93-08155-C-2 C55fIL ^ 3.5_5 3. / , 3 ^ ^ - O.Orl^c
93-0C755 C3 C55.F0. F. /j 7 6 1 3. /-j D7 Q, ^3 7a O O O2

TDS= R- TnRS
X 100

A - TARE
OATE/TIME IN: 41'17 1 t 944- OVEN TEMPERATURE: L^C

DATERIME OUT: 81/:03 0 /3 U O4EN TEMPERATURE: /0 -5-- °C

-^WG
3!

!

i BALANCE: CELL 2(:160-06-01-016) X

THERhtOCOUPLE: i ^^-i-n^ .ft SMI ?Aj BALANCE: CELL 6 (362-06-01 -030) ,

Analyse Date: Reviewet: Date:

^/^^^^-"-`s^'--

^
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File/LB

5anteztber_..15, 1993 - - -

„ Susan G. kc:t.inley kNHv-,S-0'WiV1'DPn'052'

inqrid Burceson ADDENDUM 1 REV. 0

Cvanide Aesults fo r_T-t.oZ Core'5 and
,LeJ._ci and Hot Cell_3lanks

Correspondence under Project 20777; Work Order M99573. The
T-102 core 55 samples •dere'digested in the Shielded Analytical
Laboratory (SAL) using method PNh-ekL4-285. Since high levels of
cyanide were not expec:ted in this tank, the samples weredigested
with some modifications: sections 3.8, 4.4 and 4.5 were not
implemented. The samples were analyzed for cyanide on
August 18, 1993 in the 325 building, room 313 utilizing a Lachet
Autoanalyzer (WC36517) following the manufacturer's recommended
procedure. The CRA solution -S.evel has not yet been determined so
it wasnot analyzed. This issue has been addressed in ORi93-033.

The cyanide instrument detection limit is 0.0017 µg/mL for
iimaids and 0.09 uq/Q for solids. The method detection limit is
0e017 µg/mL forliquids and 0.90 ug/a for solids.

The three ICV/CCV verification standards had an average recovery
r3r' 98% with & deviation of 0.6,^. The sample-duplicate Relative
Percent Difference was 13& for sample 93-08755. The other sample
duplicate recoveries werenot reported, because the analyte
levels were less than the method detection limit. The spike
recovery for-sample 93-08755 was 81% and the spike control (spike
blank) recovery was 88%.

Gamples 93-05874, 93-09774 and 93-09804 were analyzed without
digestion, thus the results inTable 2 represent the £ree cyanide
in solution. The cyanide sample aliquots were consumed in the

initial analysis; therefore; the remainina solution from the IC
aliquot was digested and analyzed for-total cyanide. The two
XcV/CCV verification standards had an'average recovery of 104^.
The CCV/CCB analysis for this batch1was performed after eleven
samples had been analyzed; however, the sample results were not
adversely affected. There were no duplicate analyses, instead two
of the samples were spiked. The spike recovery for sample 93-
05874 was 104$ and 124% for sample 93-09774. The spike control

(spike blank) recovery was 102%. The digested blank sample
-resul.ts are renorted in Table 3.

All analytical and quality control data are archived in the
Svstem A.rchive CN-325-313 File: C11081893 and C21090893. '

F}41YD2, ^16^

f4,

003-0t)3
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'NNC-SD-WM-DP-452-
.-ADDENDUM I REV. 0

ICP Analyses -- Fusions Results

CCP analyses were performed on fusions prepared from Core 55 samples.

The samples were prepared following procedure PNL-ALO-102, "Fusion of Hanford

Tank Waste Solids" (KOH fusions in Ni crucibles), and analyzed following

procedure PNL-ALO-211, "Oeter:nination of Elements by Inductively Coupled Argon

Plasma Atomic Emission Spectrometry." The fusions and subsequent melt acid

dissolutions were performed in the SAL and the dicestates transferred to the

Inorganic Analysis Group for subsequent ICP analyse£. All ICP analyses were

perforned on the Jarrell -Ash IC7 system. All interelement corrections for

spectral interferences were performed on-line.

^

The fusion r'esulis-for thecomdosite sample, duplicate, and blank are

-"'reported along with the post spike QC results.. Core 55 composite samples was

analyzed at both a 2x and '-Ox dilution with the corresponding percent

difference (7.0) used to indicate poteintial matrix interference; percent

differences axceeding 10% are suspect provided the IOx dilution result is

greater than five-times the NDL. The RPO for duplicate analyses is shown, and

the flag "*" is used to indicate when the RPO has exceeded 20% and the

quantitated results exceed the MDL. An estimate of the sample detection limit

can be obtained by multiplying the analyte's "IOL" value by the appropriate

sample "Oil Factor." It should be noted that the process blank analyzed has

not been subtracted from the reported sample results.

Cnre 55 r. o_p osite ( 93=08755-H),: The ICP results for the core composite show

the ma.jor analyt:es to be Al, Fe, and Na; totalling approximately 36 percent,

wet weight. The comparison between the F-usion results and acid diaestion

results is reasonably good for Fe and Na; however, Al results for the acid

dioestion is about 50% that of the fusion result. The RPDs For the major

concentration analytes were poor, indicating difficulty in obtaining •

representative sample for the fusion preparation (note: fusion procedure uses

only 0.2 g of material for dissolution which may add significantly to the

apparent heterogeneity). The processing blank shows no analyte concentrations

above the NOL and the post spike analysis shows good recovery for all

analytes.
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nnalyt ica l (1C Associated •eith Fucinn Anaivsas : Four analyte failures

involving analytical OC samples SSTMCV and SSTICSAB were observed. Silver,

arsenic, and cadmiu:n-failed on the SSTMCV standard and arsenic, cadmium and

zirconium failed on the SST[CSA6. The SSTMVC standard failed Aq at a

concentration exactly twice the exoected concentration; the ICV and SST[CSAB
standards quantified Ay accurately and initia} indications are that the SST.MCV
s-landard preparation for Aq is in error. Cadmium marginally failed the SSTMC'/

and SSTICSA6; demonstrating slightly high results. The Cd results which are
above the IOL but less than the MDL may be an artifact of the hioh bias; the
problem is being investigated.

,
Ztrconium failed on the SSTICSAB standard and

appears to be from a'loss due to phosphate precipitation. The Zr failure is

not considered to significantly affect the sample results since no Zr was

detected in the samples, the P in the samples is very low, and the SSTMCY

demonstrated excellent Zr r`ecovery. The arsenic channel continues to

de^onstrate erratic behavior and the all arsenic results are considered

unusable.

ICP Analvse s -- Ar.idified "Blank" Results

Ir,p analyses were performed on water blanks (i.e., T-102 Ffeld Blank,

HLRF Not Cell Blank, and NRLF D['d) associated with the processing of T-102

Core 55. The water samples were acidified with Nt10, and then analyzed

following procedure PNL-ALO-211, "Determination of Elements by Inductively

Coupled Argon Plasma Atomic Emission'Spectrometry." The acidifications were

performed by SAL staff and the sample aliquots transferred to the Inoraanic

Analysis Group For subsequent ICP analyses. All ICP analyses were performed

on a Jarrell-Ash ICP systt:m. All interele.r,ent corrections for spectral

interierences were perfora:ed on-line.

The water blanks were processed and analyzed as a single batch. All
sample were analyzed at 1Y and since no analytes except Na were found above 5
times the MDL, no serial dilutions were performed. The 9P0 for the duplicate

analyses is shown, and the flag "*" is used to indicate when the 2P0 has

exceeded 20% and the quantitated results exceed the MDL. An estimate of the

^>arople detection limit can be obtained by multiplying the analyte's 'IOL"

value by the appropriate sample "Oil Factor'; note that at IX the sample

e 'r•a{^
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..^ detection limit is the IOi„ Since these samples are "blinks" and are analyzed

directly, no process Blankhas been analyzed with these samoles.

&RF HoS_Ce]L ffiank_(93-09774) : The only analytes detected above the MDL are

Na and Ca, be3ng about 5 and 0.5 1:a/Q, resoectively. A partial suite of

.:ample QC ( i.e., duplicate and pre-spike) was perfor:oed. The RPDs for Na and

i_-a are very good, as would be expected for duplicate water analyses. Spikes

added tothe sample by SAL demonstrated excellent recovery, ranging from 92:

to 11L:,• ( Note: Only part A of the spiking solution aas added to the HLRF Hot

Cell Blank; therefore, As and Se are not present). The post spike for the

fusion samples was prepared and analyzed with the water blank samoles and

shows good recovery for all analytes. •

H I,RF _D W (g3-0.9B0d : There were no analytes detected above the HDL;

therefore, the DI'Aused For the HLRF Hot Cell Blank should not contribute

significantly to the Na and Ca concentrations observed in the Hot Cell Blank.

T_ 102_Field 8 la nk (23-0587 4): The only analytes detected above the MDL are 8,

Ca, Na, and Si. The Ca and Na concentrations are similar to those found in

the HLRF Hot Cell Blank. The 8 and Si appear to be unipue to the Field Blank

} (i.e., relative to other water blanks analyzed). The RPOs for the analytes

above the MDL are excellent; typical for duplicate, low concentration water

samples.

4naiyt ica l QC Associated •aith "Blank' Analvses : Six analyte failures

invoiving anafytical QC samples SSTMCV and SSTICSAB were observed. Bismuth

and silicon failed on the 'old" SSTMCY standard; however, the 'new' SSTMCY

standard proved to analyze these analytes without any problem. The "new"

SSTMVC standard failed Ag at a concentration exactly twice the expected

concentration; the ICY and,ICSAB Standards quantified Ag accurately and

initial indications are that the SSTMCV standard preparation for Ag is in

error. Cadmiua marginally faiTedbdth the "old" and "new" SSTMCV standard as

well as the SSTICSAB; demonstrating slightly high results -- this problem is

being investigated. However, the problem Is not considered to sianificantly

affect the water blank samVets.Cd results since no Cd was detected in the

water blanks above the MDL. Zirconium failed on the SSTICSAB standard and

^^4ul,i-/..1Ji3
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^ appears to be From a loss due to phosohate precipitation. The Zr failure is

not considered to si,niFicanttvafPect the sampT?results since no Zr was

detected samoles, the P in the samples is ver/ low, and the SSTIICY

demonstrat=d excellent Zr recoverv. The arsenic channel continues to

demonstrate erratic behavior and the all arsenic results are considered

unusable.

File: fus-wat.102 -
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H^no_q?nii 3tion Testr. Cor o! 5 Ssito_(93-08755-H Too/Bottom) : The ,<04
fusion results For the core comoosite homoaenization test shows no

"=tatistical" difference ( based on a mean Student "t") between the too and the

bottom samole results; this is primarily because the analytical variabiliti

between all samples ( top, top duplicate, bottom; and bottom duolicate) is very

large. A significant number of the RPOs (comparing all four samples) are

higher than normal ( i.e., 10-60: verses <10%), indicating a poor

homogenization. Particularly dis,turbing are the Fe and Na results which, if
?valuated as a percent difference calculated by dividing the larqest

difference between the samples by the average of the Four samples, shows

differences in the ranae of 32: to 55;. Aluminum also demonstrated a hiaher
than normal difference of about M. Based on these results, attempts were
made to improve homogenization by reblending; however, due to the lack of

;•ample, no further ICP hemogenization tests were performed. Difficulties in

obtaining quality duplicate samolings compromise the accuracy of the full

suite of characterization analyses performed, as well as adversely affactinu

the ability to obtain good pre-digestion spike recoveries.

It should be noted that, that in accord with the governina QAPjP, no sample QC
} was performed other than the duplicate analyses for the top and bottom samples

^ and a fusion processing blank. Two analyte failures involving analytical CC

samples (i.e., SSTMCV and SSTICSAS) were observed. Bismuth Failed on all runs

for the SSTi4CV standard; however; this is not considered to sianificantlv

affect the sample results since no Bi was detected in the samples and the Si

in the SSTICSAS standard demonstrated excellent recovery (i.e., averaaina 95Y.

recovery at 201.5 ug/mL). Zirconium failed on both runs of the SSTICSAB

standard and appears to be from a loss due to phosphate precipitation. The Zr

failure is not considered_to significantly affect the sample results since no

Zr was detected samples, the P in the samplesis very low, and the SSTtqCV

demonstrated excellent Zr recovery (i.e., averaging about 102: recovery at 0.5

Vn/ml). -

D04-(.){)^^
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If.P analyses were performed on acid digestions prepared From Core 55

ssamples materia1. The core compos•ite samples were prepared Following

procedure PNL-ALO-101, "Acid Digestion for Metals Analysis" (i.e., HHO,/HC1),

end analyzed following proceduhe PNL-ALO-211, 'Determination of Elements bv

Cnductively Coupled Argon Plasma Atomic Emission Spectrometry." The sample

ar.id digestions were performed in the SAL and the digestates transferred to

the inorganic Analysis Group for subsequent ICP analyses. All ICP analyses

were performed on a darrell-Ash ICP system with interelement corrections For

spectral interferences being perforned on-line.

[C PAnalvses -Aci d Oiaestinn Rpault5

The acid digestion results for the composite sample, duplicate, and

blank are reported along with the associated sample QC results. Core 55.

composite leachate was analyzed at both a 2x and 10x dilution with the

corresponding percent difference (°A) used to indicate potential matrix

interference; percent differences exceeding 10: are suspect provided the lox

dilution result is greater than five times the MDL. The RPO for duplicate

analyses is shown, and the flag "*' is used to indicate when the RPD has

e-..eeded 20': and the quantitated results exceed the 4DL. An estimate of the

„ampie detection limit can be obtained by multiplying the analyte's "IOL"

value by the appropriate sample "Dil factor." It should be noted that the

process blank analyzed has not been subtracted from the reported sample

results. However,-prdcessing blank results >10L are subtracted from the Blank

Spike control prior to determining the percent spike recovery. Also, no 'CRI

MDL standard was analyzed; see deficiency report OR-93-033.

The acid digestion results for core composites correlate reasonably well

with those from the fusion preparations except that Al and Si are

significantly lower, as :+ould be expected for an acid digestion/leach. The

percent difference between a 2x and lOx dilutions for both the sample and

duplicate is very good, indicating that the instrument results obtained on the

digestion solutions are reliable. The RPD-Yalues for Al, Fe, and Na aro _

acceptable (i.e., <i?OY.); indicating "adeouate" homogenization, subsampling,

and analytical precision. Three analytes demonstrated blank conc=-ntraLions

above the MOL, 8, Ca, and Na; the B and Ca "contamination" significantly

1 A - ...;^
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impact the reliability of the reported results. The sample and duplicate
results indicate-that the primaryanalytes are Al, Fe, and Na; totalling

approximately 20 percent, wet weight. Also of interest is the Cr and Pb,
since if moderately TCLP leachable, either analyte would classify the tank
material as taxic. Silicon, which is also an moderate concentration analyte
as indicated from'the Fusion analysis, is not typically completely solubilized
by the acid digestion procedure used.

The full suite of QC (i.e., duplicate, pre-spike, and post-spike) was

performed. The percent recoveries for the soike "control" (i.e., the blank

spike) are reasonably good with most recoveries being between 90-1MI; except

Bi and K which recovered at 693: and 73», respectively. The percent recoveries

for the spiked samples are good with recoveries being within acc=-otaiile limits

for most category A and S analytes For which spiking was performed; silicon is

the noticable exceptioh, recovering at only 397. For a F_e spikes, recovery

is meaningless since the spike is less than 25n of the sample's measured

concentration (as indicated by "N" Sok flag). The pre-diaestion spike

additions for Al, Cr, Fe, Mn, and Na were insufficient for recovery

quantitation. All post-digestion spikes, except Si, met the 75X-125%

acceptance criteria.

^ Four analyte failures involvina analytical OC samples ( i.e., SSTMCV and
SSTICSAB) were observed. Arsenic, bismuth and silicon failed on runs of the
SSTMCV standard. The Si in the SSTMCV routinely fails and is considered to be

an standard preparation error ( Note: °new standard" make-uo is in progress);

however, other standards containing Si validate the usability of the sample

results ( i.e., the SSTICSAB and MCYA). Silicon showed instability during the

analytical runs and the reported results are considered to be ouestionable

(i.e., a very large uncertainty range). Zirconium failed on both runs of the
;STICSAB standard and appears to be from a loss due to phosphate

precipitati.on. The Zr failure is not considered to significantly affect the

^.ampie results since no Zr was detected samples, the recovery of the pre-

spike, blank spike, and post-spike are very good, and the SSTMCV demons2rated

good Zr recovery. The arsenic failure in the SSTICSAB and SSTNCY standard is

attributed to a faulty As channel and will require instrument maintenance.

Arsenic results are considered erratic and unusable.

l ^ 'G ,^^^7 f ,,v^ r:
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ICP Analyses -- Nater Leach Results

ICP analyses were performed on water leaches prepared from Core 55

;t.nples material. The core composite samples were leached Followinq procedure

PNL-ALO-103, "Slater Leach of Sludoes, Soils, and Other Solid Samples," and

then analyzed following orocedure PNL-ALO-211, "Determination of Elements by

inductively Coupled Argon Plasma Atomic Emiss;on Spectrometry."

!

The water leaches were performed in the SAL an d the sample aliquots

transferred to theInorganic Analysis Group for subsequent ICP analyses. All

ICP analyses were performed on a Jarrell-Ash ICP system. All interelement

corrections for spectral interferences were performed on-line. •

The water leach results for the composite sample, duplicate, and blank

are reported along with the associated sample QC results. Core 55 Composite

leachate was analyzed at both a 2x and lOx dilution with the corresponding

percent difference (,"A) used to indicate potential matrix interference;

percent differences exceeding 10: are suspect for reported values above Five

times the MOL. The RPO for duplicate analyses is shown, and the 20x-flag (*)

is used to indicate when the RPO has.exceeded 20: ._nd the quantitated results

exceed the MOL. An estimate o.f.the sample detection limit can be obtained by

multiplying each analyte's "IDL" value by the appropriate sample "Oil Factor."

It should be noted that the process blank has not been subtracted From the

reported sample results.

The ma.jor Water soluble analyte appears to be Na, with very minor

contributions from Al, Cr, 'e and P. The components measured by the ICP on

the dater leach account for only about three percent of the total sample wet

weight. This water soluble Fraction represents about a tenth of the wet

weight Fraction of analytes measured From the fusion preparation, which is

considered to be a complete dissolution. The sample and duplicate RPO is

considered very good for the Na results and adequate For the remaining

analytes-at low concentrations.

The full suite of sample QC (i.e., duplicate, pre-spike, and post-spike)

was performed. The percent recoveries for the spike "control" (i.e., blank

6! l^ a_^ 1'1
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spike) are reasonably good with all recoveries beina between 80-120:; except

Si which shdws a high bias ( i.e., 167% recovery). The percent recoveries for

the spiked sample are generally very poor w ith recoveries ranaino from "not

detectable" to well in excess of 200X. The primary explanation for this

phenomenon is that the high acid soike solution has been added to the sample

during the leachina process; this changes the leaching characteristics of the

leach and 1) extracts higher concentrations of some analytes and 2) leads to

precipitation of spiking analytes due to a significant pH change. For a few

spikes, recovery is meanincless since the spike is less than 25: of the

sample's measured concentration ( as indicatedby "N" Spk flaq)t the pre-

digestion spikes additions for Cr and Na were insufficient for recovery

quantitation. The (rost-diqestion spike recovered very well for.all analytes

(except Si which was sliqhtly out of the 75-1257 recovery limit) for those

analytes which were at spiking concentrations exceeding 25: of the samole's

concentration.

Four anatyte failures involving analytical QC samples ( i.e., SSTHCV and

;:,TICSAB) were observed. Arsenic, bismuth and Silicon failed on all runs for

the SSTt1CY standard; to verify control, additional sinqle element standards

were analyzed and met recovery criteria. However, it should be noted that the

Bi in the SSTMCV routinely fails and is considered to be an standard

preparation error; other standards containina ei validate the usability of the

sample results. Silicon showed instability during the analytical runs and the

reported results are considared to be cuestionable (i.e., a very large

uncertainty range). Zirconium failed on both runs of the SST(CSAB standard

and appears to be from a loss due to ohosahate precipitation. The Zr failure

is not considered to significantlyaffect the sample results since no Zr was

detected samples, the recovery of the blank spike and post spike are very

good, and the SSTMCI demonstrated good Zr recovery. The arsenic failure in

the SST(CSAB standard is at•:ributed to a faulty As channel ( as is the As

failure in the SST4CV standard) and will require instrument maintenance.

Arsenic results are considered erratic and unusable.

tJf

File: water.tm
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r. SST Project Management Office

rrron OL Baldwin

Oir?ct TOC/TIC/TCfor T-1 02 Cor? 55 Sluda=
ti-a_mpi^s and,Hot_Cell_E31_an$s/Fiei d Blanks/ ON
Blank -

This work is done by the hot per,ulfate oxidation method, Test Procedure
PNL-ALO-381, rev. 0, "Oetermination of TC, TOC, and TIC in Radioactive
Liquids, Soils and Sludges by Hot Persulfate Nethod". The M&TE No. for
the carbon .neasurements is '4C01713, the balance M&TE No. is 360-06-01-
016. The data is located on the accompanying data sheets, review
reports or onfile in the ALO Records Office. TOC standard used is
alpha-d-giucose, Kodak lot# BIF. and the TIC standard is CaCO, lot
N262- Roth materials are used in solid For"t for system standards as
well as matrix spikes.

Narrative: The analysis of the Hot Cell blanks, Field blanks and ON
bianks 'wasdone in one batchon 8/18/93. The analysis of the core
sample, dup, and matrix soike, 93-08755-J1, J2, and J4, was done in one
extendea batch over to days, 8/19/93-8/20/93. All of the QC came
within limits excapt for the TOC portion of the original matrix soike,
at 60:, and the third system standard TIC and TOC, at 61% and 62:.
Therefore, a Pourth system standard was successfully done on the first
day, and a blank, system standard and matrix spike were successfully
reoeated on the second day. But sinc^ the original TIC matrix spike,
which is run before the TOC spike, came in within limits at 86:, the
previous sample analyses were considered satisfactory.

The QC values were as follows. TIC/TOC svstem standards, excluding the
vut-of-limit values, qave averaae recoveries from 927. to 98: for TIC and
91: to 95: for TOC. System blank levels were fairly consistent
throughout the batch. The one Matrix Spike gave poor results of 60X for
TOC, but all other Matrix Spikes were within limits, with TIC spikes
from 867: to 117: and IOC soik=-s from 103; to 106;. The RPO's for sample
53-087@5 were 157. for TIC, but for -TAC_wer-a-out-of l imits at 23^_ There
is no experimemtal explanation for this high RPO, possibly indicating
inhomoaeniety for this sample. The RPO's shown were rounded to the
nearest-integer, but were calculated based uoon the full displayed
digits in the spreadsheet reviesr reports, so there :nay be some rounding
error.The estimated precision is ±10% and the estimated accuracy is
TjKY,

The Hot Cell blanks and Field-blanks showed very low levels of TIC and
TOC. An MOL was established based on historical system blank data,
using 3x the pooled SO of the most recent 12 sample batch blank results.
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This resulted in samale results of FlO-n ua/ml TIC, ND-11 uq/ml for TOC,
and ND-IS ua/ml TC, comoared with the DCA blank of NO-3 uo/ml TiC, 7-9
ua/ml TOC and 7-11 uc/^nl for TC.

^J

^

LOilQ

v3-08755 -JI
93-08.>55 -.12

93-08155 -.14
93-178755 - J4 (repeat)

:}mpie fIC
wt (g)_ up/o RPQ

0.1236 2280
0,1992. 2660 t5

0.1948 86: recovery
0.1594 117: recovery

TOC TC
u RPO uo RPO

520 2800
680 28 3350 18

60: recovery
106: recovery

AC0 No

93-(M74 -PI H C B1,c
93-05874 -P2 H C B1k

93-09774 -P1 _F 81k
93-09774 -P2 F 81k
-3-09774 -P4 F B MS

93-09804 -P1 DI'd Blk
93-09804 -P2 DIN Blk

ample TIC
unt (,11 (ua/ml

5.0021 6
5.0021 4

4.0023 3
4.0028 NO
4.0028 98% Recovery

5.0021 3
5.0021 NO

TOC TC
(ua 1i) ua ml

11 18
11 15

NO 3
ND ND
103: Recovery

9 11
7 7 .

Nates:
(1) Only TIC and TOC .are actually measured. The TC is the sum of TIC

and TOC,.
(2) Percent recovery is determined for TIC and TOC using the respective

;tandards, CaCO3 or glucose, and all sample results arecorrectedfor
percent recovery. All results are blank-corrected.

(3) The reported results have been rounded to two or three significant

places, so some may slightly disagree with the spreadsheet review
report. The RPO's were rounded to the nearest integer, but were
calculated based uoon the full diso1ayed digits in the spreadsheet
review report. No RPO's are reoorted for the blanks due tathe low
1PvelS.

Concur by: i//^^1 kT Date: a 4
File TOC-PER,3'2
System File: T0C083193
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TC iTOC/TTC tilater leach _Results For Ta k
T-f^ Core 55

Prolect NumAer

^piwq.^l {`M1hi.•„IiOp

:,ystem File/L8

ihis work is done by the UV-catalyzed persulfate/NDIR method, Test
Procedure PNL-ALO-382, Rev. 0, "Solutions Analysis: Carbon', using the
Dohrmann DC-80 Total Organic Carbon Analyzer. The MATE No. for the
carbon measurements is WA64102, M,9TE No. For the balance is 362-06-01-
046. The data is locatad in the aL0 Records Office System File. TC
standard used is potassium acid ohthalate, loti 52809, and the TIC
standard is sodium carbonate, lot1 52815.

t;arrative: This wor•kwas- done in one hatch on 8/10,/93. Thern were no
apparent outliers. The OC came within established limits, except for
the Method Blank. The TC matrix spike was 102% and the TIC matrix spike
Yas 111y. The RPO's were =,xcellent at 4.1%, 1.55 and 2.61, respectively
for TC, TCC and TIC. The method blank For TC and TOC was 80 ug/g, both
above the stated MDL for this work of 50 uo/g, as noted in Note (4)
below. This ahove-14CL method blank, though low, indicates the presence
of TOC from SAL handlina. Mn--C4 matrix spike sample was received From
the SAL for analysis. The matrix spike shown for -Cl is,an analyst-
added spike added to the laboratory-diluted sample. Precision and
weruracy for this method are estimated at ±10% and !15:, respectively.
The units are ua/a, based on the weight of the oriainal sludge material.

iC RPO TOC RPD TIC RPO
RL p Number Samole 1 a -- - ua q1 u a X (UQ/g) :

93-08755 Cl C55-Smpl 4150 650 3500
Matrix Spike 102: 111,".

93-08755 C2 CS5-Ounl

93-08755 C3 C55-MB

3980 01 660 1_5 3410 2.6

80 80 NO

1) On1yTC and TIC are actually measured. TOC is found by the
subtraction of TIC From TC.
2) Matrix spike.recov?r`y was determined for TC and TIC, in duplicate;
us;nq the resoective standards.
3) T'he C55-Sample and C55-duplicate were each analyzed in duplicate.
Result shown i.; the averaae.
4) An MOL was determin?d by the pooled SO of five batch blanks. MOL is
set equal to lOx pooled SO. This is set eaual to 0.5 ug/ml, prior to any

0
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processdilution factor, for ho-th TC and TIC. Applying ttle,100x process
dilution Factnr to C55-`!8, theTIC NO is equal to <50 ug/g.

Concur by: __riCi'I_^-^ Uate: uo
Disk File: UV-I(JC.22 System File: TC081093 4zz
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vrb;eco 9°-terminatzon o F_yF .,-N in 55T 5amoles

reach solutions and -blanks from T-102, Core 55 received for
anai.vsis were analyzed accordingto Procedure PNL-ASA-226. Data is
recorded in the system file in Rm. 406 Bldg. 325 as file Y33930902.
MSrE used were Corning Meter KodeL 240 and W876707 Mettler balance.

Analytical sDikes were added to each samole and blank solution
aeter the -initial measurement was rnade. The snike recoveries on
z11 analyses were within the ?rescribed ranae of 80-1201. These
-nples were all measured at the lca end of the calibration
'+nere very small d:fEerences in aeasured values have a larae ef°::ct
on quantitated values. This could account for the difference
between duplicates on sample93-0875->-C-1 and C-2. There was
insu=ficient sample for a reanalysis. Because all analytes are
less than ten times IDL no RPD values are renort-'d.

The system detection limit (defined as IDL) is set at the lowest
calibration point of 0.05 na NH,-N/mL as the electrode response is
very non-reproducible at lowervalues. The methoddetection limit ^
(MDL) is by definition 0.5 ua/mL (10 times IDL).

Ar,d Nu:nper.^ Cus'i. Tr9-nt- NH,-V ua/a Snike Rec. 't

93-(k875i-C.-[ T.,nk T-142 rorc 53 (1.7.2) 1CA
93-r1A75.i-C^-L "i'ank r-IU2 Corc 55 ND 98
9-t^yy`; 5g-t'-3 Tank T-102 Corc 55 ND 96

;VH NN^.2mL

;ria-1.?K74-R-I Tank T-102 FIELD BL1.14K ` ND 90 - - `
9:N1_3^a-S2-2 - Tank T-102 FIELD BL?.NK ND 90

9,t477T7^ft-1 Tank T-ID? HLRF HC el< ND . 90
73^N`i71-R-2 'rank T-102 HLAF HC SLK ND 90

?-+FOZ04-R-: -rank T-L02 HL2F DiW ND .90
93^1+,Kld-R-2 Tank T-102 HL2F DiW ND 90

L:J

C00226
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.; noninal samole sreicht oP r.sq is used to c:±lcut3te the process1an;c i n mG/:<a. Actual sa:nole are based on sanpje •reights
snd voiunes as received. -

?E there are euestions reaardiha the results please contact MC Burt
on 176-7702,
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The water leach solutions from T-102, Core 55 and the hot cell
blank were analyzed according to PNL-AL0-228. M&TE used was
s•irroorocessoi° 636, W876843, Digital 8uret, W876839- and balance
WA83665. Data is recorded in LRB52346 pp. 51-52.

Hacause the oH of the solutions were very close to neutral a
standard titrant was- prepared at 0.02N. Even with the low
c:oncentration titrant, no titrat_on could be nerforaed on 93-
05874/Field Blank, 97-09774/Hot Cell BLank, and 93-09804/HLRF DZW
and the saa:ple blank due to the lack of a titratable constituent.
The entire 5 aL oortions of 93-09774-P1 and -P2 vere combined for
titration and 2- aL of 93-08755-M3 were' titrated, both with no
result,

The procedure determines basicitv resulting from hydroxyl,
carbonate and bicarbonate ions. There was no hvdoxYl ion
d?tectable in sample solutions 93-08755-M1 and -M2, the basicity
beina attributable to carbonate and bicarbonate. T'less than'
value for hydroxyl may be determined by'making two assumptions.
The first is that 0.100 mL of titrant is required to reach EP 1 and
sacond, that the r?sult:from EP 2 is less than two ti,es the result
from EP 1. This results in a value of <37 uaoH-/g of sample tai.en.
There •.+as insufficient sample to perform the 1:1 extraction as
soecified, and a 1:5 extraction was used for the titrations.

Because carbonate and bicarbonate are not reoorted no standard for
them was analyzed. Standard NaOH fC-110 at 0.1047'd was
=ticcesstully analyzed at 0.104411 with this sample arouo.

It there are any questions reqarding this result please contact me
on 376-3762..

^7

MC 8u.rt, Sr. Res.Scien:ist

Analytical Cheaistry Laboratory

/
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The samples in this 5roup were analyzed usin,a, procedure PNL-ALO-2 t2, in accord with
EPA Method 300.0, The samole oreparation and analysis were performed in the 325
buiding in the 300 area by rnembers of the ACL-Inorganic Analysis stafF. Samples
analyzed were 93-08755/T-102, Core 55, 93-05574/T-102 Field 61ank,93-09774/T-102
t-tCRF Hot Cell Blank, and 93-09304/T-102 HL2F DIW.

C)_ata-presentation (see Spreadsheets, and the notes below)

Each anion has been listed on a separate page with sample, sample duplicate, matrix
spike and duplicate matrix spike, and spike control information for the Core sample.
Separate sheets give data for the various blank samples and the MDL standard.

4ZPCt values for duplicate analyses are reported together with spike recoveries for
spiked samples and spike control standard recoveries. All analvte values, spike leve!s,
and recoveries for the Core sample were based on weights used.

The control standard for all anions has been defined as the spike control.

M111DL'a nd 1Di, values

Method Detection Limits (P,IDL) have been established at the lowest calibration level of
^ the procedure and Instrument Detection Limits (IDL) have been defined as one half of that

level. Documentation has been provided to the Project Manager.

Aecuracv and Precision in [r results

The IC anions analysis system has been calibrated with six calibration standards ran¢in¢
from 0.25-7.5 ppm for the halides (F,CI) and 0.5 - 30 ppm for the oxy-atuons (ht02,
N03, P04, S04). The accuracy ofthe calibration was checked'oy analyzing within
LLt0%three independently derived verification standards at approximately 17%, 50%, and
830/0 of`the calibration range maxlmum. Additionally, a standard prepared from the same
source materialsas the verification standards at the defined_MDt was analyzed within the
±30% acceptance criteria. A sptke check standard at 2 ppm halides and 5 ppm for oxy-
anions at the time ofinjection was also analyzed within the t10% acceptance criteria.

The accuracy aFreRorted y ,dues between 20-30% of the calibration maximum has been
rstimated to be ^Lt0%, unte,s otherwise notedin the _ProNems section of this report. The
accuracv decreases and is estimated to be t30% at the method detection limit (MDL) and
may be 100% at the instrument detection limit (IDL).

t. fa ^^;^ :^q
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°i ne criterion that the bfDL. standard for the anions of intrrest are quantitated within t30°'a
hasbeenmet.

RYD values for all analvtes on the T-102, Core 55 ;anples were within the 20%
°.^ceptance iimits. RPD vahtes are not reportad for the Eie!d Blank, HLRF Hot Cell
Blank, and HLRF D[tiY because analyte levels are less than 10 times ID[,. The duplicate

(-Q-2) of sample 93-05874iT102 Field Blank has a hiLher nitrate level than the -Q-1, and
,ippears to-have been contaminated. Because the -0-2 value is n.reater than 10 times IDL
an RPD is reported, however it is fiigher than the ±20% criteria.

ivtatrix spike recoveries for all analytes on 93-09774/Hi.R-F Hot Cell Blank were within
-?U% acceptable limits. -

Matrix spike recoveries for all analytes on sample 93-03755fI'-102, Core 55 were within
-2U°/A acceptance limits.

f'mblems

Recoveries on the spike control sample (93-08755-C-5) are all high, with only chloride
and nitrite being within the ±20% acceotance limits. Sample 93-08755-C-4 and 93-
09 774-0-4/T-102 14LI2,.F Hot Cell Blank were spiked with the same spiking solution and
recoveries for all analvtes were within acceptable limits which confirms that the spike
solution is good. A comparison of quantitated values for all analytes on 93-08755-C-4
(except N03 which is too high) at lOX and 1X shows eocd an,reement which eliminates
an analytical pipetting error. The averaRe recoverv for all analvtes is 125t5% and this
level of reproducibility would indicate a samnle make up error rather than analytical error.

rtlthough spike control recoveries of four analytes are outside the established recovery
window the data is reported because system operation was satisfactory and all other
criteria were met.

Other oroblems encountered in this run were matrix interferences at the fluoride peak on

43-05875lT-107, Core 55 wluch could bias the quantitated value an estimated 30-50%
high. A matrix effect was noted on the chloride peak of sample 93-09774iT-I02 HLRF

Hot Cell Blank. The peak was slightly narrower than normal and may cause quantitation

to be slightly low, however the effect is minimal.

b K-93-o33 C2.7.2u^^• t ^-+

3 MD ^Sbt . ^.2t

x

^. ^
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00J-'00jv
C00A3V

0

10



"WNC-Sn-WM-[7P-0S7.
-,L")DENbtiM 1 REV. 0

^arieI 1e
Pacific Northwest L=borriories

'

` I

Dale August 9q, 15J3

;o '.G. F,1cK1nle^y

cc: K.J. Kuhl-Klinger
-'i-L. Ehfert

tram M^C- Buri

se6lnt Ib^)SQotennina(ionf;rlonChnxYta^oarachv Proc ALO-2 1y

Prolect Numbee ,

mlunal Olsaibutlun

As per Instrudlons In ALO-003 Ray. 1 (and referenced 40 CFR 118,App. B), seven replicate
measurements of a spiked blank have been measured an IC System 3 at dffferent concentratlon
levels on two separate days. The resulting data Is presented on accompanying sheets.

The instrument deteAlon limit (IC•L) is calralated by multiplyino the standard deviation (SD) by three,
and tne method detection limit (bIDL) Is defined as ten times the IDL.

The IC svstem has a rather narrow calibrvtlon ranoa (0.25-7.5 ppm halides, and 0.5-30 ppm oxy-
anions) and to e:dend Ihe ran_e could require changing method parameters which Is not deemed
desirable.

The first run on 7l21/99 measured replicates of a angle solution at concentrations less than the
lowest calibration standard level. Based on the above deMitions, the resulting calculated MDL's are

lower than the lowest calibration levels, except for chloride. Phosphate was not quantitated at the
Indicated level. It should also be noted that accuracy, as denoted by %Rec., was quite poor at Ihe
level measured.

A second run was made on a/17/93 us(rw standards at and slightly above the low calibration level

and whlUi were Individually diluted rathor than multiple nms of a single solution. Again, because

precision of measurement Is so good, MDL values less than low calibration level were obtained
(except for nuoride,whlch was at the low caliCralion level). This run indicated an MDL for phosphate

at Ihe same level whlch did not cuantitale on the pravious run. Accuracy (':bftec) was very Cood at

the higher concentratlon level. -

To accept M©L values below the lowest caBbration level would require reporting data outside the

calibration ranae of the method. This is poor analytical pradice and would require reporting suspect
data due to the poor accuracy belcw the low calibration levels. As Indicated by the data, and
because accuracy serfeualy degrades beloror the calibraUon range It would be difficult to reproducGbly
(and acceptably) measure a standard at the calculated MDL.

Based on these observatlons the Ion Chrcmatcgraphy staff Is proposing to use as MDL for the SST
Project the lowest Calibr3llon level, Ia., 0250 ppm for halides and 0.500 ppm for the oxy-anlons.

Because accuracy ialls off so badly below the cali6vation level, a conservative and realistic estimate

of IDLwould be at one half of the MDL This offers a compromise between good accuracy and an

ncequaie low level of detection.
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i^c!eo Deteirnination oL _er(V21 in SST Sa^gl°^

L.eaoh solutions from T-102•, Core 55 received for analysis were
analvzed according to Procedure PNL-ALO-227. Data is recorded in
PNL LRRS2921 no.82-85. MS'TD`used were HP3451A spectroohotometer,
fSA76705. and Brilumann 672 :feter, v7B76396.

- blank was provided and analYZed with the sample-s^t and one of
^the <iuplicate samoles was nost soiked. No orespiked samale was
provided and was thus not analyzed.

a7,cr,YUmbe^ C1uz*_o^ts: ,Gd=-nta Cr (VT) So'lka Rec.

93-n$755-C-i. '5-7.07. Core -55 741 RPD. 106-^
93-08755-C-2 T-102 Core 55 745 (111
9j-0^3755-c.-a T-102 Core.35 Blank <100

Results are in uglg. A nominal sample weight of 1.5q was used to
cs:=lcu!ate the blank value. Blank values are based on the aethcd
aetert),on ixmit or 2!in Cr(VI), the nominal weight as indicated and
the saae samole aiiquct size as used or saooie analysis, although
. 2.arger a],icuot was ac-tually analyzed w-'rth no Cr(vI) detected.
rJ=_i,n4 the actual vo1u.e used the blank value calculates at <13
pg(q. Sample results^"Wre based on sa:nole weights and volumes as
preaared.in the 725-3 Hot Cells. •

The RPD value for the dllplicata anal•/ses is shown next to the
r...sults. . . ' . . °

i*` there are auestions regarding the results please contact MC Burt
on 376-3762.

.-1.
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(!-rrqr•i_hr Cold 4a por Atomic Absorotian qe;ults _

The CoYe 55 samples were digested and then analyzed by cold vapor atomic

aosorption (CVAA) for mercury follo•dinq a:nodification of procedure PNL-ALO-

213, "Mercury in Water, Solids, and Sludges by wanual Cold Vapor Technique."

The modification has been decument?d by an instruction worksheet to the SAL

operation and the InorganicAnalysis Groupand merely chanqes the samole size,

dioestion volume, and heating method (i.e., from water bath to aluminum

heating block). All core and pC sample digestions were perforaed in the SAL

and the di,states transferred to the Inorganic Analysis Group For subsequent

CYAA analysis. Since only limited quantities of samples can be diqested with

:AL. at one time, the instrument calibration standards and calibration

verification itandards were digested by the Inorganic Analysis Group outside

the SAL. This deviation is not eXpected to adversely affectthe reported

results since the independant QC samples digested in the SAL verify the -

c.libration. Analytical results represent analysis of all the samples on two

°;parate days; the result from the 3/25/93 run are reported in the surrmary

table.

The RPO for the sample and duplicate of 46: indicate siqnificant sa,mple

inhpmoqeniety (with respect to Hg) within the composite. At 5-8 ,ug/g, the

mercury concentration is moderately high; however, nearly all the mercury has

to be leachable for the naterial to be classified as toxic based on the

mercury concentration. The Spike 31ank "cantrol" was recovered at i02':,

indicatinq that the preparation and analysis operations were good. The spiked

sample recovery was not recoverabJ_> since the concentration of the mercury in

the samples was significantly higher than the spiking level.

The Ha analyses were perforeied bdice,since the initial analysis used

insufficient quantity of blank spike and process blank aliquots (i.e., I mL

•rrses the standard sample aliquot of 10 .nL). No CRA standard was analyzed;

this is addressed in OR-93-033. The only sample QC to not meet acceptance

criteria is the RPO; however, the pre-soike level did not allow evaluation of

the spike retovery.

air
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